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Department or AgrictjXTTjre, 

Washington, D. November 25, 1867. 

Sir : In consequence of the death of the late Commissioner, Hon. Isaac 
Newton, which took place in this city on the 19th day of June last, it becomes 
my duty, by the terms of the organic act establishing this Department, to submit 
to you a report of its transactions for the past year. In so doing, it affords me 
great pleasure to be able to sa}^ that it has been a year of great productiveness 
and prosperity to the agricultural interest, and to the country. 

The discouragement resulting from the diminished fruitfulness of j^receding 
years has been partially relieved by a recurrence of a fair measure of produc- 
tiveness. Another assurance has been added to the universal teaching of the 
past, that seed-time is followed by the harvest as sure as day is preceded by the 
dawn. It is this certainty of results in proportion to the measure of judgment 
and industry employed, that gives to husbandry its safety and stability, its free- 
dom from preying anxieties, and its ability to supply the most pressing wants of 
the whole human family. 

PROGRESS IN AGRICULTURE. 

It is gratifying to note the evidences that are apparent even to the superficial 
observer of the increasing interest of our people in the advancement of agricul- 
tural science — of the qnickened mental activities of farmers, as shown by the 
widening demand for agricultural books, newspapers, and the reports of this 
Department — of the disposition to experiment, test alleged, improvements, and 
adopt labor-saving expedients — of the growing inclination to employ in agricul- 
ture money, business energy, and active enterprise, w^hich are so successfully 
employed in other departments of business. 

In nothing is this intellectual activity shown to be so manifestly beneficent to 
the agriculture of the present era, as in the improvement of agricultural imple- 
ments. In 1847, the number of agricultural patents granted was but 43 ; in 
1863 it had increased to 390; in 1864 to 563; in 1865 to 642 ; while in 1866 
the w^onderful increase to 1,778 was made; and during 10 months of the present 
year the Patent Office has issued no less than 1,777. Thus the number of agri- 
cultural inventions perfected yearly is now more than forty-fold greater than 20 
3^ears ago. Already has this nation surpassed all others in the excellence and 
variety of its agricultural machinery. Partially represented as was our agriciil- 
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tiire in t^ie recent world's exposition of industry, at Paris, and ahnost ignored offi- 
cially in the national recognition of that great exhibition, our honors plucked 
from the field of European competij^]^ T^re alipost exclusively industrial, and 
largely agricultural. So successful have been otif farming implements in repeated 
contests on European soil, that their rapidl introduction into foreign markets is 
only impeded by the greatly increasing demand at home. These improvements 
are . rapidly revolutionizing the agriculture of the west, and reducing to the lowr 
e«t loiiiimum ev€r attaaned, the proportion of manual labor employed in its operr> 
ations. As an instance, the reaper, first doing the labor of a half dozen, then' 
a half score of men, is supplemented with a self-raker, which does the work of 
others still j and now, further to facilitate and economize the harvest work, the 
same machine is furnished with apparatus for instantaneous binding of the 
sheaves. . And the farther this labor-saving progresses, the higher the wages of 
harvest , workers, the broader become the harvest fields, the greater are thepioflts 
of the farmer, and the more extensive become the gamers of the world. 

Coincident with this application of meohanios to agriculture, systematic and 
enlarged business aptitudes have ^Iso sought alliance with this noble art. Famifi 
of thoasands of acres have been managed T^th greater skill, a more economioaj 
adaptation of means to ends, and with a larger margin of net profit thim many 
>tb^ of 80 acres. The maxim' ^cultivate fewer acres, md cultivate them 
better,'' is a safe one for farmers who can only be indt^ced to cultivate better 
by a reduction o? the area cultivated ; but it will be found that the larger the 
£uin, within the capacity and means of the farmer for good tillage, the beit^ 
and clieaper it may be tilled. Yet it is true <^ the mass of farmers, who only 
eodploy th§ labor of their own hands, that the coBcentration of that labor upoii 
a Email area is their highest assurance .o£ stfccees. 

It is a fact that cannot escape the attention of the observing, that men of cul- 
ture and wealth are taking an interest in agriculture, giving to the world the 
benefit of their experience and research, aud pursuing their vocation with a view 
to floleutific results as well as profit. It has ceased to be a ciistom to select the 
dolt of the family for the bilsiness of farming. It is becoming apparent, even 
t0 the unintelligent, that agriculture involves principles underlying many science^ 
and natural phenomena ,too deep for science to fathom; that it requires, in a 
merely practical view, a farmer to be something more than a ploughmau'-i-a 
machinist, to understand the constructien, management, and care of farm maebin- 
ery^ a carpenter, to repair implements and manufacture many fixtures ^f the 
farm ; a book-keeper, to keep an accurate record of the outgo and income, experi- 
ment, profit and loss; a merchant, to know how and when to buy and sell cattle, 
or dispose of the products of his labor ^ and a banker, to discover when drainage 
andiertilizaUon will prove a better investment for smrplus profits than five-twen- 
ties 6r railroad stock. In view of all these eviSence» of the progress and of the 
expanding capabilities of our agriculture, I ^ake pleasure in commending this 
gD&^ intCTest to the favorable consideration of Congress^ believing they will 
deal with it in a spirit of liberality becoming a great nation. The continued 
manifestation of governmental interest in this industry is assumed from the mag- 
nificent grants of public lands for ^such branches of learning as a^e related to 
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agricultm'e and mechanic arts," the subject of which is fully set forth in the 

fourth section of said act, as follows : 

Sec. 4. And be it further enacted, That all moneys derived from the sale of lands afore- 
said by the States to which the lands are apportioned, and from the sales of land scrip here- 
inbefore provided for, shall be invested in stocks of the United States, or of the States, or 
some other safe stocks, yielding not less than five per centum upon the par value of said 
stocks; and that the moneys so invested shall constitute a perpetual fund, the capital of 
which shall remain forever undiminished, (except so far as may be provided in section fifth 
of this act,) and the interest of which shall be invariably appropriated by each State which 
may take and claim the benefit of this act, to the endowment, support, and maintenaiice of 
at least one college where the leading object shall be, without excluding other scientific and 
'classical studies, and including military tactics, to teach such branches of learning as are 
related to agriculture and the mechanic arts, in such manner as the legislatures of the States 
may respectively prescribe, in order to promote the practical and liberal education of the 
industrial classes in the several pursuits and professions in life. 

The details of organization of these institutions in aid of scientific and intel- 
ligent husbandry has been wisely left to the control of the States, a majority of 
whose people are interested in the pursuits to be benefited, and therefore not 
disposed to permit these liberal donations to be misapplied. It is gratifying to 
note the increasing interest in agricultural education, which is evinced in discus- 
sions of the various plans of organization, and to discern the gradual crystallizing 
into form of the crude views at first entertained, all leading to the confident 
belief that a sublime development of practical industrial education, however 
slowly accomplished amid embarrassments and discouragements, will at length 
be acknowledged one of the crowning glories of America. 

EETKOGEESSION. 

While adverting to these evidences of progress in American agriculture, it is 
proper to drop a word of dissatisfaction, and even utter a note of warning, in 
view of the improvidence and reckless waste Avhich is stripping the fairest fields 
of their wealth of fertility, exposing them to the constant action of the elements, 
and subjecting them to an annual drain of the same constituents, none of which 
are ever returned to the soil. The Department estimate of the average produc- 
tion of wheat in Ohio last year was about four bushels per acre; the State 
statistics, so far as returned, made the yield scarcely three bushels. None will 
doubt that it is more owing to bad culture and want of drainage than to the 
severity of the season that the product did not average 20 bushels. Every new 
western State is remarkable for sounding reports of great crops of wheat, and 
the same States, in a very few years, are equally remarkable for reduction in 
yield €)f wheat, increase of insects, and prevalence of disease. 

The freshest areas in this culture, east of California, will scarcely yield an 
average of 12 bushels per acre the present year. A systematic rotation, some 
attention to fertilization, greater care in the selection of seed, better tillage and 
more thorough culture, will alone prevent deterioration in products and real 
values of farm property. This stigma upon American agriculture may be attrib- 
uted in part to the cheapness of western lands, the original price of which bears so 
insignificant proportion to their intrinsic value, that the owner erroneously deems it 
cheaper to remove to new lands than to sustain and increase the productive capacity 
of his present farm. One result of this fatal error is the removal westward, year 
by year, of the. centre of wheat production, thu^ adding transportation and other 
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charges to its ultimate cost, threatening to make difficult the future supply oi 
our population, and to render export impossible. 

If we shall bo able to produce our own supply of breadstuffs, with a surplus 
sufficient to prevent the operations of speculators, a failm-e to supply a foreign 
demand need occasion few regrets among the true friends of agriculture, for 
grain -grov/ing for export is unquestionably the most illusory and least remuner- 
ative of agricultural operations ; and its Worst feature is the exhaustion of the 
soil wliicli inevitably follows its cultm'e in undue proportion to stock-raising.^ 
Yv'estcrn farmers are finding true the remark of the late Hon. Henry L. Ells- 
vrorth, made 20 years ago, that "the profits of v^aieat appear well in expectation, 
on pajDer, but tho prospect is blasted by the appearance of insects, bad weather 
in harvesting, or transportation to market, or last, a fluctuation in the market 
itself;" and many are inclining to the belief of Lord Brougham, "that grazing 
countries are alv/ays the most prosperous, and their population the most contented 
and happy." 

y THE POLITICS OF AGRICULTUBE. 

' The modest reserve and quiet independence of our rural population have 
heretofore barred the great interest of agriculture from its proper prominence in 
the legislation of the country j while other interests, more active and clamorous, 
with the advantages of association, abundant means, and concentrated effort, 
have often secured special protection at the expense of the farmer. Unfortu- 
nately this disinclination to self-seeking, and lack of ambition for public station, 
result too generally in the selection from towns and cities of national legislators, 
from other avocations, some of whom have little knowledge of the peculiar wants 
of the farming class, and many others may have connection with other interests 
that may be brought into frequent antagonism with those of agriculturet jf^ar- 
mers are learning their power, and are beginning to exercise it in self-protection, 
if not for their own advantage j and their interests are now more clearly under- 
stood and more fully represented in legislative councils than at any former period, 

RAILROADS. 

^ ^ The railroad interest has secured, among other favors and franchises of the gov- 
ernment, grants of public land, amounting to 184,000,000 acres, in aid of lines 
extending in all directions, to the borders of civilization, under the plea of furnish- 
ing facilities for travel and transportation of the fruits of agriculture antl the 
products of mines; and the results have been seen in extended settlement and 
expanding cultivation ; yet growing stronger, disregarding the general welfare, 
these monopolies have combined, in their tariff of rates, to discriminate unfairly 
against farm products, and to require much the larger portion of the value of the 
crops for their transportation to market. So onerous is this burden, that the 
cost of transportation of wheat from Chicago, and other western centres, to tho 
Atlantic cities, is greater than, from San Francisco, via Cape Horn, to the same 
points'/'i^It is hoped that the attention of rural voters to this subject may ulti- 
mately correct this evil, which proves so serious a drawback to their industry ; 
but it can only be accomplished by untiring vigilance over State legislation, 
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and by securing the enactment of laws that shall restrain these corporations 
from the absorption of the entire products of the farm, instead of allowing tliera 
to control the legislation of the country against the best interests of the people, 
and ©Bpecially to the detriment of the consumer, who is made to pay tribute to this 
combination, which breaks down a fair competition incidental to all other classes 
. and associations in the business of life. r 

In this connection I desire to express the hope that Congress may devise and 
perfect some plan for facilitating the early construction of a ship canal for the 
transportation of western products from the lakes to the ocean, or for the building 
of a double track freight railway, open to all, fonvarding on equal terms, and 
supported by an equitable system of tolls. 

THE WOOL nfTEEEST. 

The wool-growing interest, involving a capital of hundreds of millions, and 
underlying the prosperity of American agriculture in a degree scarcely appre- 
ciated by farmers themselves, has been saved from threatened annihilation by the 
action of Congress in placing a duty upon the foreign article equivalent to the 
internal taxation endured by the wool -growers, though not until the commercial 
class, taking advantage of the tardy progress of the measure, had inflicted a 
heavy blow in the introduction of more woollens in a single year than were im- 
ported in three years of the late war. It is to be hoped that a premium will 
never again be given to foreign production, either of wool or woollens, by im- 
posing a higher tax upon American than upon foreign wool-growers, and that 
the present moderate and harmonious adjustment, barely saving the two classes 
of producers from loss, and consumers from becoming the ultimate prey of for- 
eign monopolists, may long be undisturbed, even by the threat of agitation for 
repeal. Our wool production is now more than equivalent to two thirds of a full 
supply, and with an increase of worsted wools, already initiated and progressive, 
and more attention to the finer varieties of clothing wools, there will scarcely be 
occasion for any imports whatever, with the exception of coarse carpet styles, 
complete provision for which exists at a nominal rate of duty. It is a manifestly 
false system of political economy in a nation with a continental domain, having 
unmeasured resources of annual growth running to waste, that sends abroad for 
the raw materials of manufacture ; and it is scarcely less unwise in a teeming 
population, demanding various employment, to send from the country these un- 
wrought productions, which we are amply able to manufactm-e for the markets 
of the world. 

SOUTHERN AFFAIRS. 

The unsettled condition of the industry of the southern States requires the en- 
couraging aid and friendly recognition of the government to restore the people 
to a state of prosperity and self-reliance, so essential to the development of the 
great resources of that section. There is every evidence of a fixed and deter- 
mined purpose of the people to adapt themselves to the changes produced by the 
result of the late war. I am confident that the change in the labor system of 
these States, radical as it has been, will ultimately pi'ove a great and permanent 
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benefit, wliicli none will be more ready to acknowledge than those affected by it ; 
and that the least apprehension of an attempt to revive the system of slavery is 
entirely groundless. By no means can a settled and well-grounded conviction 
of this fact he so readily realized as by promptly and emphatically disabusing 
the minds of the freedmen (at present unsettled and disturbed) of anticipations 
of dividends of confiscated estates? and the delusions of political preferment. 
With ample protection of his civil rights and privileges, the increasing demand 
for his labor, at remunerating wages, will make his presence not only acceptable 
but desirable ; antagonism of capital and labor will cease, and the laborer of to- 
day, with the accumulations of his industry and economy, becomes the proprietor 
of to-morrow. 

A portion of the people have been .influenced bj^ more potent causes for dis- 
com-agement than political failure, and the change in the relations of labor. Re- 
duced to almost hopeless poverty by the exactions and vicissitudes of war, many 
thousands of the poor of these sections, during the early part of the present year, 
Bufl'ered great distress and absolute want, w^hich excited the sympathy of the be- 
nevolent in the north, and secured food supplies for temporary relief. 

The distribution, under the special appropriation of fifty thousand dollars, to 
be expended in seeds for these States, was promptly and fully made in accord- 
ance with the views and intentions of Congress, through special agents, sent 
through the southern States, postmasters, prominent citizens, and the officers and 
agents of the Freedmen's Bureau. Although authorized late in the season, the 
information received by the Department has been entirely satisfactory as to the 
result produced by this liberal and timely donation. 

These States possess decided natural advantages over the northern and west- 
ern sections in their ability to produce every article which may be grown in the 
higher latitudes, with the almost exclusive advantage of producing cotton, hemp, 
rice, sugar, and other products of the lower temperate^ zone. With longer shore- 
lines than any other section of the continent, facihties are furnished for coastwise 
and inland navigation to the whole tide-w^ater area, which is endowed mth a cli- 
mate peculiarly adapted to market gardening, with forests abounding in the most 
valuable timber^ and waters teeming with edible fishes and Crustacea. Florida 
is destined to be a winter garden, yielding market supplies to northern cities 
without a risk of competition, and oranges, figs, and olives, and other fruits 
of sub-tropical climes. Betw^een tide-water and the lower slopes of the mount- 
ains is a region producing wheat of i better quality than that of any section 
north of it, the entire range of fann products in great profusion, and such fruits 
as apples, chemes, and grapes, with certainty and success. The mountain 
region, almost unappropriated and unknown, at an elevatioiT varying from 1,500 
to 6,000 feet, is the great grazing section of North America, sufficient to famish 
abundant pasturage through the year to millions of cattle and sheep. These 
mountain slope.s are generally free from suiface rocks, covered with forest growths 
interspersed Vv^ith grassy glades, and fertile to their summits. In bodies of thou- 
sands of acres, these pastoral areas await the advent of the dairyman, the wool- 
grower, and the herdsman, at prices not exceeding those of the public lands of 
the distant west 5 and even on the eastern aspect of the Blue Ridge, in prox- 
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iraity to railroads and near to great markets, whole counties together have little 
more than ten per cent, of their territory in a state of nominal improvement. 

There are grounds for assuming, also, that this must ultimately become the 
great wine-producing section of the country ; for observation and experience 
fully attest that the higher, colder, and more humid latitudes will not ripen to 
perfection the wine-producing grape. It being now a well-settled fact that 
wine can be made in this country equal to the best that can be imported, we have 
only to select a region of our great country where the climate is perfectly adapted' 
to grape culture, to be independent of the world for our wine supplies. 

Examination of the following table will show the ex:tent of land not included 
in fSarmg in the several States : 



states. 



Alabama 

Arkansas , 

California 

Connecticut 

Delaware 

riorida 

Georgia 

Ulinoia 

Indiana , 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massacliusetts . . 

Michigan 

Minnesota , 

Mississippi , 

Missouri 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New York 

North Carolina.. 

Ohio 

Oregon 

Pennsylvania ... 
Bhode Island — 
South Carolina,. 

Tennessee 

Texas 

Vermont 

Virginia 

WiBconsin 



385, 724 
983, 313 
468, 034 
830, 807 
G37, 065 
654,213 
06-2, 758 
096, 374 
24-3, 183 
792, 792 
405, 468 
, 644, 208 
707, 108 
, 704, 133 
, 00^:, 267 
, 155, 512 
, 476, 296 
556, 250 
, 065, 755 
, 246, 871 
118, 78!> 
14, 132 
367, 034 
944,441 
358, 403 
517, 284 
625, 394 
896, 414 
4(i3, 296 
335, 128 
572, 060 
795, 337 
650, 781 
823, 157 
437, 821 
746, 167 



162, 782, 769 



i2, 718, 821 
7, 590, 393 
6, 262, 000 
673, 457 
367, 230 

2, 266, 015 
IB, 587, 732 

7, 815, 615 
8, 146, 109 
6, 277, 115 
1, 372, 932 
11, 519, 053 
6, 591, 468 

3, 023, 538 
1, 833, 304 
1, 183, 212 
3, 554, 538 
2, 155, 718 

10, 773. 929 
]3,737, 939 

512, 425 
41, 986 
1, 377. 591 
1, 039, 084 

6, 616, 555 
17, 245, 6S5 

7, 846, 747 
1, ] 64, 125 
6, 548, 844 

186, 096 

11, 623, 859 
13, 873, 828 
22, 693, 247 

1, 451, 257 
1!), ()79, 215 
4, 147, 420 



242, 498, 082 



13, 357, 535 
23, 833, 014 

112, 219, 086 
487, 096 
352, 505 
35, 011,292 
10, 461, 510 

14, 550, 411 
5, 249, 468 

25, 158, 893 
50, 265,130 

4, 951, 939 
17, 162, 864 

13, 472, 329 
1, 152, 269 

1, 653, 276 
29, 097, 806 
50, 747, 872 

14, 340, ^ 56 
21, 839, 190 
48, 000, 375 
71,681,623 

2, 194, 575 

2, 341,275 
9, 105, 042 

5, 037, 031 
,5, 104. 829 

58, 914, 821 
12, 427, 860 
314, 616 
2, 610, 481 
8, 514, 835 
126, 541, 412 
1, 522, 426- 
8, 148, 244 
26, 717, 773 



834, 548, 859 



55, 128 
39, 004 
18, 716 
25, ISO 
C, 658 
G, 568 
62, 003 
143, 310 
131, 826 
61, 163 
10, 400 
90, 814 

17, 328 
55, 698 
25, 494 
35, 601 
69 422 

18, ' 181 
42, 840 
92, 792 

2, 789 
91 

30, 501 
27, 646 

196, 990 
75, 203 
179, 889 
5, 806 
156, 357 
5, 406 
3;i, 171 
82, 368 
42, 891 

31, 556 
92, 605 
68, 270 



a a» 



346 

245 
666 

99 
151 
444 
430 
146 
124 
165 
171 
211 
530 
103 
190 

94 
113 
149 
370 
215 
226 
617 
123 
108 
106 
316 
114 
355 
109 

96 
488 
251 
591 
135 
324 
114 



199 



It will be seen tliat the southern States vie with the distant west in extent 
of unoccupied lands. They show an area,*not in farms, amounting to nearly 
300,000,000 acres, nearly two-third's as much more " unimproved " in farms, and 
less than 75,000,000 nominally improved, which is but thirteen per cent, of the 
whole, and not half of this in actual cultivation. It is safe to say that little more 
than five per cent, of the area of the south is annually cultivated. 

An imperative and immediate necessity of rescinding the cotton tax must be 
apparent to all. The reduction of more than one-half of the value of this fibre, 
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in connection with labor contracts, and other expenses upon the basis of high 
prices, is disastrous and disheartening in the extreme. A tax of 20 per cent, ad 
valorem upon one of the raw products of agriculture, which has not paid the 
expenses of culture, must be destructive to all enterprise and effort in the pro- 
ducer, and yet many a' cotton planter will fail to realize a more cheering state of 
facts at tho close of the year's ojjerations ; and it will stimulate the efforts of 
the British cotton supply associations, which have increased the India yield, by 
the aid of the war and our own taxation, nearly four-fold in eight years, and that 
of Brazil at atbout the same rate. Ten years ago the contribution of the United 
States to the European supply was fully four-fifths of the total amount ; now 
it is considerably less than the . receipts from other sources. During ten months 
of 1867, the imports into Great Britain were as follows : 

^ Pounds. 

From Brazil 504, 284 

From Egypt , 591, 398 

From India and China 2, 968, 557 

From the United States 4, 188, 094 

From other quarters 292, 000 

Total 8,544,333 



The following table shows the rate of increase in the production of competing 
countries, stated in bales — those of the United States averaging 441 pounds, of 
Egypt 490, India and China 360, and Brazil 174 pounds. 



Year. 



1859 
1860 

1862 
1863 
1864 
1865 
llB66 



s 

-2 

■a 



Bales. 
2, 086, 000 
2, 580, 000 
1, 841, 000 
72, 000 
132, 000 
198,000 
462,000 
1,162, 745 



Bales. 
125,000 
103, 000 
100,000 
134,000 
138,000 
212,000 
340,000 
407, 646 



IB 



Bales. 
101, 000 
110, 000 
97,000 
132, 000 
204,000 
257,000 
334,000 
167, 451 



Bales. 
510, 000 
563,000 
986, 000 
1, 072, 000 
1, 391, 000 
1, 798, 000 
1, 407, 000 
1, 866, 600 



is 



Bales. 
7,000 

10, 000. 

11, 000 
35, 000 
67, 000 

122,000 
211, 000 
144, 600 



Bales. 

2, 829, 000 

3, 366, 000 
3, 035, 000 

1, 445, 000 
1, 93-7, 000 

2, 586, 000 
2, 754, 000 
3, 749, 042 



It is not probable that a monopoly in cotton production will be regained, nor 
is it desirable that it should be. The cotton of this country is of superior qual- 
ity, and should be manufactured largely where it is grown any surplus of the 
raw material would then command remunerative prices abroad, and the cotton 
interest would still be independent of foreign combinations, and far more pros- 
perous than in the time when planters made more purchases annually than the 
proceeds of their cotton would cover. The factories would make a demand for 
the labor of w^omen and children, and furnish markets which would stimulate a 
widened range of agricultural production, making requisite and inevitable a 
largely increased population, and ultimately resulting in larger crops of cotton 
than in the boasted days of our cotton supremacy. 
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The solution of the labor question in the cotton States is anxiously awaited 
by the people. The recent radical change of the system of labor has necessarily 
been attended with irregularities, especially in the working of large plantations, 
and has led to disappointments and discouragements; and the operations of the 
future will undoubtedly be conducted on a smaller scale by a larger number of 
proprietors. No body of laborers of whatever race or degree of intelligence, if 
free to contract for their own service, can be held in one locality, or one branch 
of industry, or prevented fi»m attempts, however weak or unsuccessful, to 
assume the part of proprietor. The negroes of the South Tiave exhibited such 
restlessness, and evinced a similar ambition, to the annoyance of the contractors 
for their labor ; yet in many cases their employers have accorded to them a 
character for stability and industry that was scarcely to be expected. .Time 
alone will settle these disturbed conditions ; and patience and experience in 
adjustments to new circumstances on the part of employers and employes will 
aid materially in the settlement. 

The introduction of Asiatics to meet the requirements of cotton production is 
to be deprecated, not only because such labor is unskilled and -far inferior to 
negro labor, but it will add to the complications produced by the jealousies and 
prejudices of races widely differing in character, taste, and traditional customs. 
The assumed disadvantage in the presence of one inferior race cannot be neu- 
tralized by the introduction of another. 

As a result of the doubt relative to the action of the negro, the white man has 
undertaken the solution of the l^bor question, and is successfully producing cot- 
ton, both by co-operative and individual enterprises, proving to the world that 
the Caucasian can labor without detriment to health under a southern sun, and 
laying the foundation for universal industry and general thrift. 

There is unexampled activity throughout this section in search of new 
branches of production, and the fostering care of the government in aiding the 
acquisition of new fruits, grasses, and fibres, and in furnishing information cal- 
culated to facilitate experiments, correct injurious misapprehensions, and render 
these activities successful, will be rewarded by the return o5 prosperity to a great 
section, and in a development that will enrich the country and astonish the world. 

STOCK IMPORTATION. 

The cattle plague, or rinderpest, having almost, if not entirely, disappeared in 
Europe, it will become necessary to repeal or modify the law prohibiting the 
importation of cattle, no cases having appeared in England for some weeks, and 
notice having been given that no more reports will be made. Stock-growers of 
this country desire, after so long prohibition of importation, to avail themselves 
of an opportunity for judicious selection of favorite strains of blood, and to 
secure the result of recent improvements. 

DEPARTMENT OPERATIONS. 

The limited appropriations heretofore made to this Department have merely 
enabled it to inaugm-ate a plan of operations designed to further the interests of 
intelligent husbandry, and protect it in its economic and political relations with 
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other industries. Constantly accumtilating evidence of the interest awakened 
among farmers in these efforts in behalf of agriculture attests the vitality and 
utility of this branch of the government service. Special information, involving 
scientific, technical, and practical knowledge, is sought with great avidity by 
individuals and associations, and by directors and promoters of emigration and 
official boards of agriculture in foreign countries ; and the monthly and annual 
reports are yearly received with increasing appreciation. 

The system of crop estimates, initiated as an experiment, and furnishing only 
approximate results in the absence of a complete census of production, have 
proved sufficiently reliable to excite the ire of speculators, whose purposes are 
frequently foiled by their publication. In the case of cotton, the only product 
of which an annual enumeration is attainable, the estimate of last year, of 
1,835,000 bales, was strikingly verified. 

Great benefits would result from a census by the general government, taken 
in periods of five years, instead of ten, as heretofore; and it is to be regretted that 
there is not in each State a provision for an annual census of the principal farm 
products, and that in many of those States which have taken some action in 
that direction, there should be so much neglect and failure in the enumeration 
required on the part of local officers, many of whom appear to regard the duty 
as a labor to be performed or neglected at pleasure. The schedules to be filled 
should be as nearly as possible the same in each State ; the duty of the officer 
should be made imperative, and public opinion should be brought to enforce the 
requirement. The efficiency of these officers differs much in different States, 
but the returns of the States most reliably and completely reported fall far short 
of the figures of the United States census of the ^ame period; If those statistics 
could be made equally and reasonably complete and accurate in the several 
States, and the returns should be promptly communicated to this Department, 
the results might be of exceeding interest and value. 

Believing that a more direct and intimate communication between thisDepart- 
/ ment and the people, through the medium of competent representatives, would 
be conducive of good results, securing co-operation in official labors, comparing 
results of agricultural processes under different circumstances, noting the progress 
of improvement at exhibitions or special meetings, and communicating in lectures 
or conversations the results of official investigations, I have taken occasion, to 
some extent, thus to employ the services of heads of divisions, in observations 
having reference to the greater efficiency of their several branches of the Depart- 
ment, and for which they were especially qualified by specific and technical 
training. I am satisfied that good has resulted both to the Department and to 
agriculture by this representation. 

I take the liberty to suggest that the compensation fixed by law for the ser- 
vices of the head of this Department is entirely inadequate, and would recom- 
mend a liberal increase of the salary of the Commissioner of Agriculture. Be- 
lieving that the time has arrived for providing suitable and appropriate residences 
for the heads of the different Departments of the government upon portions of 
the public reservations, I would recommend that a suitable house be erected for 
the accommodation of the Commissioner of Agriculture, in the vicinity of the 
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Department buildings. The social position of chief officers of a great nation, 
if properly maintained^ requires outlays greatly disproportionate to the compen- 
sation now allowed by law, and with the short periods of official service and 
fi'equent changes incident to our system of government; no one can enjoy the 
comforts of a home without great pecuniary sacrifices. 

• THE SEED DISTEIBUTIOK. 

The distribution among the people of new and valuable seeds and plants^ 
appears to be one of the principal objects of Congress in the annual appropria- 
tions to the Department. This has become a most delicate and difficult duty^ 
for what is new in one country may not be valuable or useful in another ; the 
most valuable of seeds or plants may be, in some sections of our own country, the 
most common varieties, yot unknown in other sections ; and those which would be 
of the utmost value in one latitude might be worthless in another. Experience 
has fully shown that a change of seeds and plants from one section to another 
has greatly improved the yield and quality. These results can only be attained 
by repeated and constant tests of the adaptation of the several varieties to soil 
and climate. To introduce or to distribute seed upon any other principle would 
be useless. The charges occasionally heard of the distribution of worthless and 
common seed, are caused in many, if not in all cases, by inexperience or neglect, 
or want of still in their culture ; for the singular anomaly is often presented by 
unfavorable reports from some, and the most favorable and flattering accounts 
from others, of the results of the same seeds in the same locality. That seed may 
not occasionallj^ be mislabelled in the millions of papers put up and annually 
distributed, would be to claim a marvellous exemption from mistakes. New 
varieties are obtained whenever satisfactory evidence has been adduced that they 
have been properly tested ; and the people are now enjoying the benefits of 
many new and valuable products which have been introduced into the country 
through the agency of this Department. The crops of sorghum alone would 
more than compensate for all the money expended by the Department for seeds. 

The total distribution of seeds for the year amounted to 1,426,637 papers. 
Of this number 352,000 were distributed through senators and members of the 
39th and 40th Congresses ; 88,482 through, agricultural and horticultural organi- 
zations ; 164,953 to corps of statistical correspondents, in acknowledgment of 
valuable gratuitous services ; 299,975 to individuals upon letters of members of 
Congress, or upon personal application, or in answer to letters from individuals 5 
and 521,227 to the southern States, under the special appropriation for that 
purpose. 

PHOPAGATIifG GAPvDE^T. 

The distribution of plants from the experimental and propagatyng gardens 
from January 1 to May 6, 1867, amounted to 42,123, principally through senators 
and members of Congress, reaching every State and Territory in the country. 
The articles have consisted mainly of the smaller varieties of fruits, of which 
the grape has been in large proportion. The introduction of the bes't varieties 
of this valuable fruit, their adaptation to various climates and for special pur- 
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poses, has been prominently kept in view. The main purpose of the garden, 
that of testing the respective merits of new varieties, is still kept strictly in view, 
and all new varieties are procured as early as practicable, and the knowledge 
gained concerning them embodied in the department reports. • 

The Department building having been located upon the reservation now used 
as an experimental farm, an arrangement of the grounds in a manner more in 
keeping with the surroundings and new improvements becomes not onljr proper 
but necessaiy. As a farm, it has long been evident that the area is altogether 
too limited for the requirements of the nation j seeds become intermixed, and 
the products consequently are unreliable. Even with regard to testing the merits 
of various products, the limited space that can be afforded to each is such as to 
render an accurate estimate impossible. I would therefore suggest that the 
reservation be devoted to the purpose of forming an Arboretum Americanumj or 
grand national arboretum, where the unequalled arboreal wealth of this coun- 
try may be collected and planted in accordance with a strict botanical system, 
and at the same time exhibit the highest degree of landscape effect. This has 
long been a desideratum with scientific men here, as well as in foreign countries, 
and its importance has very frequently been impressed ' upon the department. 
A specimen of every tree and shrub capable of existing in the climate would 
here find its appropriate place, forming a scientific school of instruction to the 
botanical student, and a valuable resort to the artist, and to all lovers of the 
beautiful in nature. Plans for this important improvement are now in course of 
preparation by Mr. Saunders,the horticulturist of this Department. This dispo- 
sition of the grounds will be hailed with satisfaction, and will be a work of time 
more than expense, calling for no alteration of present surface more than may 
be necessary in providing sufficient roads and walks for the inspection of the 
plants. 

THE EXPERIMENTAL FARM. 

At the experimental farm, tests of seeds of cereals and garden vegetables, both 
foreign and domestic, have been successfully continued, though the area cultivated 
is quite too limited for the best results. Of the 576 varieties included in the experi- 
ments, 43 were of winter wheat, 66 of spring wheat, 5 of winter rye, 16 of spring 
rye, 21 of barley, 20 of oats, 10 of com, 29 of grass seeds, 3 of sorghum, 9 of sugar 
beets, 35 of peas, 36 of potatoes, and 27 of melons. Many of these vaiieties, 
as was expected, proved undesu-able or unsuitable, while others succeeded well, 
warranting good results in their introduction and cultivation. A statement of 
results in detail will be found in the report of the superintendent of the farm. 

The spring wheat was a failure, almost necessarily, in this climate; it is pro- 
posed that tests of this grain be made by individuals in the north and northwest 
the coming season. 

The winter wheat was prostrated by heavy storms late in sprin<^, and therefore 
attained scarcely three-fourths of the highest jaeld of the previous year, yet a 
Tasmanian variety produced at the rate of 37 bushels per acre, weighing 59 
pounds. The Tappahannock yielded at the rate of 28 bushels, weighing 65 
pounds. 
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The New Brunswick oats attained the best results — 36 bushels, of 39 pounds. 

The greatest yield of rye was at the rate of 42 bushels^ of 58 pounds. 

Of the 36 varieties of potatoes, including the most noted and popular of this 
country and Europe, the results of last year are substantially repeated. Those 
standing highest were the Goodrich, Orono, and Samaritan. This season tbc 
Samaritan drops to sixth on the list in point of productiveness, and the first three 
are the Goodrich, Orono, and Oolebrook seedling, yielding at the rate of about 
300 bushels per acre. 

THE CHEMICAL LABORATORY. 

In the chemical laboratory of the Department analyses and tests have been 
constantly made to ascertain the value and utility of various products, fertilizers, 
minerals, and fibres, the benefits of which the country is reaping. Correspond- 
ence has been held and information and advice given on making sugar from 
sorghum. Attention has been given to a solution of the question as to the extent 
of territory of the United States in which the sugar beet may be grown for the 
manufacture of sugar, and in what respects the climatic peculiarities of the coun- 
try between 35° and 45® north latitude compare with the beet-growing districts 
of northern Europe. An extended series of examination has been made upon 
beets grown on the experimental farm of the department, the results of which 
have not been tabulated and compared. The work will soon be completed, and 
the results will appear in the report of the chemist. These analyses have been 
made at different sfages of growth, with reference to the effect of fertilizers and 
to ascertaining the time at which the largest amount and best quality of sugar 
may be obtained. In view of the great success of the beet-sugar manufacture 
in France and Germany and the supply of a large portion of Europe with an 
unexceptionable article of sugar, there is every reason to anticipate an early con- 
quest of all the difficulties which confront the experiment in this country. Already, 
at Chatsworth, Livingston county, Illinois, the business has been introduced on 
an extended scale, with every prospect of ultimate success. 

STATISTICS. 

The work of the division of statistics has been various and laborious. A mass 
of ascertained facts, of foreign and domestic agriculture, with approximate esti- 
mates of current productions of the staples of the farm, will be found in the 
report of the statistician, c6ndensed and systematized, with careful analyses and 
explanatory illustrations and comments. 

For several years the estimates of production included only the northern States, 
until people had become familiarized with aggregates representing the production 
of only a portion of the country. The incorporation of the southern States in a 
grand summary of agricultural results was doubly difficult in view of the cessa- 
tion of all regular agricultural order during the war and its shattered and uncer- 
tain status on the return of peace. The wonderful agricultural progress of the 
distant Pacific States has complicated the difficulties of accurate compilation of 
the statistics of production. Yet with the aid of a large corps of zealous and 
intelligent reporters in all sections of the country, valuable results have been 
achieved in this brancti of the Department. 
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In comparison with 18C0 the table of numbers and prices of farm stock exhibit 
a decrease of six per cent, in horses, with a slight increase over the exhibit of 
the previous year. The heaviest loss is shown in the south ; the most rapid 
recuperation in the west. Prices of horses have retrograded less than values of 
other stock during the year. , 

Cows appear to be increasing more rapidly than other homed cattle, as a result, 
in part, of the success of the associated dairy system. 

Sheep, it is claimed,' have nearly doubled in numbers since 1860, increasing 
from 23,000,000 to more than 40,000,000, and their wool from 60,000,000 to 
115,000,000 of pounds. 

There has been an increase in swine since 1860, principally in the west. 

The farm crops of the present season, with some exceptions, have been more 
abundant than those of last year. The wheat crop, for thi'ee years compara- 
tively small, has been generally good, with a large acreage and a moderate yield. 
Including the southern and Pacific States, the returns, when fully complete, will 
probably show a total aggregate of more than 200,000,000 bushels. 

While corn promised a large yield, with an increased acreage, there were 
serious local losses, principally in the Ohio valley, which will tend to reduce the 
estimates. 

Cotton is yielding better than last year, and will probably produce an aggre- 
gate of more than 2,500,000 bales. 

For estimates of the principal products reference is made to the statistical 
report. 

THE DEPARTMENT BUILDIls^G. 

The new building for the accommodation of the Department was not contracted 
for until after the adjournment of the session of the Congress in July last, in 
consequence of the protracted illness and subsequent death of the Commissioner. 
The contract was awarded to the lowest bidder, Francis Gibbons^ jr., esq., of 
Baltimore, with whom an agreement providing for the furnishing of materials 
and erection of a building, upon the plans submitted to Congress, and upon which 
the appropriation therefor was made, was duly executed on the 2d day of August, 
copies of which, with ample security for the pei-formance of the same, are 
on file in the Comptroller's office, Treasury Department. The erection of the 
building was promptly commenced and is now ready for the roof, and proceeding 
with entire satisfaction toward completion. The promptness and energy with 
V. hicli the contractor has thus far progressed with the work waiTant the confident 
belief that it will be completed under the terms of the contract and within the 
appropriation by the l"t day of March next, or very soon thereafter. 

Further appropriations will l)e necessary for heating, furnishing, fixtures, and 
grading of grounds and walks around the building, the cost of which h«is been 
submitted in the estimates for the expenses of the department for the next fiscal 
year, arid will be duly presented to Congress for consideration. 

There has been paid on account of the building, upon ciiitimates of work done 
and materials furnished, $48,720 89. The remainder of the appropriation is 
applicable to the payment of further estimates, and the 10 per cent, reservation, 
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under the contract, upon the completion of the ^vork ; and I have no reason to 
doubt that it will be sufficient for those purposes. • 

PINANCES. 

The declining health of the late Commissioner greatly interfered with the prompt 
rendering of his quarterly accounts during the last year of his administration, 
none having been rendered for that period until after I had assumed control of 
the Department, since which time they have been duly submitted to the proper 
accounting officer of the government. In the settlement, all moneys drawn by 
him from the Treasury appear to be accounted for; but during the several years 
of continual appropriations for nearly the same objects, drafts were made upon 
certain items of appropriations, and paid out upon others in amounts beyond the 
appropriations to these objects, and in order to a proper adjustment of his accounts 
upon the books of the Treasury Department, a deficiency appropriation to the 
amount of $8,606 42 should be made. 

There are also, in addition to the above, various unpaid bills for seeds and other 
materials, contracted for and used by the Department during his administration, 
amounting to $35,392 33, to meet which the appropriation for that year was 
inadequate, and for which a further deficiency appropriation should be made. A 
schedule of such debts has been submitted to the honorable Secretary of the 
Treasury for the purpose of being presented to Congress in the usual manner. 

The appropriation for the purchase (Jf the Glover museum was promptly applied 
to that object, and Mr. Glover has duly transferred his collection to the govern- 
ment. This collection continues to be the centre of attraction to all visitors, and 
its usefulness as an economic museum can scarcely be overestimated. Additions 
of interesting objects continue to be made, all sections of the country contribu- 
ting specimens of agricultural products, minerals, and manufactures, or whatever 
may be considered useful and illustrative of the growth and enterprise of the 
country. 

In reference to the present financial condition of the Department, there has 
been expended out of the appropriation for the current fiscal year $65,118, leav- 
ing a balance of $113,902 to meet the demand for the remainder of the year, 
which is considered sufficient for the purpose. 
Respectfully submitted, 

JOHN W. STOKES, 

Acting Commissioner of Agriculture, 
To His Excellency Andrew Jo|[nson, President. 
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WASHixGTOJi^, D. C, May 5, 1868. 
' SiK: Although my conRection with the departuient of agriculture did not 
commence until near the close of 1867, when the operations chronicled in the 
accompanying reports of the several divisions were nearly accomplished, it 
appears proper in presenting this annual volume,* to refer briefly to certain visible 
indications of progress in agriculture, and to record, my views of the great prin- 
ciples underlying such advancement, and the practical means of the greatest 
eificiency in securing it. Among these indications are the facts of production 
for the past year, comparing favorably with those of the preceding years, and 
giving evidence of the blessing of Heaven upon the industry of the farmer, and 
the continuance of the ancient promise that ''while the earth remaineth, seed 
time and harvest shall not cease." 

The base of agricultural operations, within the last few years, has been mate- 
rially enlarged by the increased area of land brought under cultivation ; and 
much breadth of tillage has been rendered possible by the practical applica- 
tion of mechanical science in farm machinery, while in limited but increasmg 
degree the soil in cultivation has been made more productive through the scien- 
tific use of the various agencies employed in fertilization. By such means in 
the hands of intelligent, thoughtful, and earnest men — a class yearly becoming 
more numerous and influential in the practical agriculture of this country — the 
strength and eflicienoy of this foundation interest are certainly and surely finding 
development, and its importance as a competitive branch of human industry is 
becoming better understood and more fully appreciated. 

The census returns of 1860 show that there were engaged in agricultural pur- 
suits a greater number of persons than in those of manufactures and com- 
merce combined ; and that the value of farming lands had more than doubled 
within the preceding ten years. It has become the wonder of the world, that, 
during the period of a destructive civil war, the demands of consumption and 
waste should be fully met, and in many respects a steady advancement con- 
tinued, even amid circumstances of discouragement, and with a manifest defi- 
ciency of labor. That this improvement is progressive is shown by careful 
estimates of the production of 1867, which present an aggregate increase of 10 

* It is my intention hereafter to secure greater promptness in the publication of the report — 
a reform beyond my power to initiate in the issue of this volume, for which no preparation 
was made upon my accession to the office, owinfr to the death of the former Corrimip*^ioner. 
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per cent, over tlie valuation of the yield of 1866^ and by tlie suggestive fact that 
the cotton production of the United States has again resumed its operation at 
the head of the cotton-grooving countries of the globe. 

A comparison of the total productions of the more important staples, as returned 
by the census of 1850 and of I860, with the estimates of 1867 for the same pro- 
ductS; indicates a fair progression, under the adverse circumstances connected 
with a civil war which devastated one section and withdrew a heavy percentage 
of agricultural labor from the other. In the following table, which makes this 
exhibit, the items of corn and potatoes of 1867 are unusually small, those crops 
having suSered greater injury than for several years previous ; 





1650. 


1660, 


1867. 






502, 071,104 


838, 792, 740 


768, 320, 000 


Wheat 


- do.... 


100,435,944 


173,104,924 


217,870,400 






14, 188,813 


21,101,380 


23, 490, 000 




do.... 


146, 5b4, 190 


172,643, 185 


275, 098, 000 




- do.--. 


5, 167,015 


15, 825, 898 


. 25, 727, 000 






8,956,912 


17,571,818 


21,359,000 




do.... 


65, 797,893 


111,148,887 


67,783, 000 






199,752,655 


434,209,461 


323,724,000 


Hay 




13, 838, 642 


19,083,896 


26, 277, 000 






2, 445, 793 


5, 38;, 052 


2, 300, 000 


Wool 




52,516,959 


60,264,913 


112.000,000 



THOEOUGH DEAININQ AlfD DEEP CULTUKE TEE BASIS 01^ i:!.IPEOVEMENT EN 

AGEICULTURB. 

The fact is patent to the most supei-ficial observation that the total sum of the 
vast production of our agriculture is the yield of an average depth of cultivation 
of the soil not exceeding six inches — comparatively a mere lilm of the earth's 
surface. All the inorganic matter needed by plants, and all other elements of 
their nutrition and full development that come from the earth, must be supplied 
within this limit, while all the soil below this depth is unemployed and inert. 
The roots of the grains and grasses do not ordinarily extend much below the 
depth cultivated j and the average of this in our country is insufficient either for 
protection against drought, for adequate returns for the labor of cultivation, or 
for full supplies of farm products for national consumption. We may not bo 
able to calculate the precise amount of increase in production due to an addi- 
tional inch in depth of cultivation, but experiments have shown that in many 
soils it bears, relatively, a near proportion to the increase in depth of culture ; 
so that, where the soil is now worked to six inches, an inch greater depth of 
cultivation would give nearly one-sixth more production. The agricultural pro- 
duce of 1867, of those articles which would be influenced by depth of culture, 
has a total value of at least $1,500,000,000. Now, an increase of even one- 
tenth of this amount by an additional inch of culture would add $150j000,000 
to the value of the annual agricultural productions of the country. 

An erroneous impression exists relative to the depth to which the roots of the 
cereals and clovers, as well as many other plants, will descend in an aerated and 
healthy soil. In ravines tha* have been filled with surface soil, or wherever the 
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mould is of suitable texture and condition, caixots and parsnips are ofLen found 
of a length of three feet or more; clover roots from three to foar feet; and 
instances have been given of still greater length of the roots of v/heat and oats. 
With the prevalent mode of culture ^ in very compact soils, wheat roots are so 
near the surface as to be thrown out by the mechanical displacement of freezing 
and thawing, and, if not utterly destroyed, they struggle fruitlessly to pierce the 
unbroken subsoil, packed, perhaps, by the tread of cattle for a century, and 
finally yield to the blasting power of an early drought, bliglited, shrivelled, light, 
worthless for seed, and of little value for bread. The drill, planting the seed 
firmly in the earth instead of scattering it on the surface, already saves half th^ 
winter-killing in the fields where it is used ; and deep culture, with proper drain 
age, w^ould procure exemption from most of tlie remaining liabilities, and, ordi- 
narily, from all danger of loss from drought. The advantage of additional depth 
of pulverization, therefore, would often be far greater than the proportionate 
increase of depth, and the profit of the improvement would be increased in cor- 
respondang ratio. In this country the average yield per acre of one of the prin- 
cipal staples, wheat, under our system of shallow cultivation, has been gradually 
lessened, until at the present time it does not exceed 12 bushels per acre, while 
England, with her deep tillage and rotation system, has raised her average to 
28 bushels. Estimating our wheat area at 18,000,000 of acres; and allowing an 
increase of 16 bushels per acre under a system of thorough and judicious culti- 
vation, the increased production w^ould amount to 288,000,000 bushels^ and 
wheat is but one of the staples to be benefited by such improvement. 

Deep cultivation is a prime necessity of root-culture, which forms the basis 
of English agriculture, and enables the English farmer to pay annual rents 
equivalent to the fee-simple value of our farms. The growing of these "green 
crops" results in a more thorough admixture of the food-producing elements of the 
soil and its prompt permeation by water and the gases, which are so necessary 
to plant-growth. France, following in our footsteps, or w^e in hers, in at least 
one particular — the want of a proper rotation system — has reduced the average 
yield of wheat to 15 bushels. The single fact that, wliile England has two 
acres in ^* green crops" for every acre in wheat, France has three acres in wheat 
for every acre in green crops, and that with us roots are scarcely raised as a farm 
crop, explains the cause of the great discrepancy in the yield of that valuable 
cereal in these countries. # 

In this connection I desu'e to urge upon the attentive consideration of Ameri- 
can farmers a subject of vital importance to the whole country — the cultivation 
of the sugar-beet and the manufacture of its sugar. I shall refer to this subject 
in another division of this report. 

A feasible plan for effecting this reform in agricultural practice, by which 12 
inches might be thoroughly pulverized instead of six, may appear difficult to 
realize, but it is far less so' than many results of invention successfully accom- 
plished, and it is believed that the ingenuity of our countrymen will be fully 
equal to the undertaking whenever its importance is felt and proper encourage- 
ment extended. The free and beneficent institutions under which we live are 
favorable to the development of inventive genius, as shown in the history of 
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patente j and in no department of invention is tliere greater progress at the pret*- 
ent time than in that of agriculture, no less than 1,750 agricultural patents 
having been issued in 1867, while but 43 were granted in 1847. 

The inventions of the past are but an earnest of the speedy accomplishment 
of the great want of the present. The invention of tht> cotton-gin by Whitney 
gave an impulse to the production of a valaable staple that brought wealth to 
many and comfort to millions of human beings. The discovery of Prof. Henry, 
Jackson and of Morse, resulting in the wonder-working telegraph, instantane- 
ously spanning continents, annihilating space and time, has lengthened life, 
measuring it by what it can accomplish. The persistent and unwearied researches 
of Goodyear, in bringing the manufacture of india-rubber to its present state of 
perfection and adapting it to the supply of the wants of &o large a number of the 
human famih^, may be "largely attributed to this physical and intellectual free- 
dom with which our country is blessed, the line of agricultural invention, by 
which haK of the farmer^s labor is superseded, the reapers and mowers of Hus- 
sey and McCormick, strengthened by improvements resulting from the ingenuity 
of a nmltitude of others — the horse-rake, hay-fork, and a countless variety of 
appliances, for saving labor — all attest the capacity of American invention, and 
point to the ultimate certainty of a better and cheaper means of disintegrating 
and pulverizing the soil and of cultivating the growing crops.^ ^In the benefits 
of this activity of agricultm-al invention the plough has not fully participated. 
In breaking and working the soil in preparation for a crop, improvement has 
been relatively slow. Essentially the same plough, the same power, and the same 
depth of cultivation have been continued through the period of these important 
inventions. It cannot be supposed that the means of economically doubling the 
depth of preset culture are more difficult of discovery than the labors of inven 
tors already accomplished. ^ (A. stimulus to efforts in this direction has been 
needed. The importance of the subject has not been appreciated. The want 
has not been felt. Let the idea be fully realized that three thousand millions 
of dollars lie buried within six inches of the present depth of cultivation of the 
soil of this country, and some Whitney, Goodyear, Hussey, or McCormick will 
devise a plan of rendering it available. 

STEAM-rLOUGHI^^G. 

f ^As great a change in the mode of cultivation may be realized through the 
agency of steam as has been effected in travel, or* in carrying the products of 
culture to market. It is stated that there are already 3,000 steam-ploughs at 
work in England, some of them with stationary engines capable of driving from 
three to six ploughs each, and doing better and deeper work than formerly, with 
a reduction of one-third of the horses and one-half of the laborers. In plough- 
ing, the desideratum sought is perfect cultivation, which involves such prepara- 
tion of the soil, as will secure the rapid growth, complete development, and full 
inatimty of the various crops at the least cost in proportion to the results attained. 
TLe failure in thorough pulverization most frequently results from want of ade- 
quate power in hard or heavy soils. Insufficient power with light ploughs breaks 
iim perfectly a shallow depth, while the mighty power of steam, harnessed to pon- 
derous and strong implements suited to the various purposes of breaking, pulver- 
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izing^ or intermixing soils, accomplislies all the results of a superior cultivation 
in less time and at less expense tlian by any other metliod. Sufficient import- 
ance is not always attached to thorough . disintegration and mechanical admix- 
ture of the various ingredients of soils. However rich these may be in plant- 
food, vegetation will starve if it is not found in soluble form, or not in contact 
with the delicate root-fibres, which act as mouths of the plant j and its solubility 
will depend upon the action of the atmosphere, heat, and consequent chemical 
changes, facilitated by loosening and mixing the earth, which supplies, in good 
part, the elements of growth.f ^In this stcara-culturo is allied to spado-husbandry, 
producing essentially the same results, aerating to a great depth, giving unob- 
structed course to the most delicate root-growth, aiding necessary decomposition, 
promoting recomposition, and increasing soluble plant-food, thus protecting 
against the influence of drought and enlarging wonderfully the capacity of the 
soil for production. It is declared by an agricultural writer that a team of four 
horses, ploughing a furrow 10 inches wide, will leave 200,000 foot-prints on an 
acre. This packing of the subsoil by the weight of horses or cattle year after 
year is a source of mischief that few have properly estimated, but which may be 
obviated by the use of steam in cultivation.?) 5 

The Viceroy of Egypt is said to have in operation 200 sets of steam-ploughing 
machinery of the largest class, by means of which the recent remarkable increase 
in Egyptian cotton production has been attained aaid the quality of the fibre 
improved. There are at this time two sets of English steam-ploughing machinery 
in the United States, one in Louisiana, which is daily in successful use, and the 
other in Illinois, of which I have no definite report. By the plough now working 
in Louisiana eight acres of ground per day are broken up, being ploughed 14 inches 
deep thi'ough a soil of unsurpassed toughness ; after which the steam cultivator 
is used, which occupies a place between a large harrow and a subsoiler, piercing 
the ground to a depth of 16 to 18 inches, and operating as a great pulverizer. 
This ploughing is accomplished at a cost of $2 25 per acre ; the cultivator pre- 
paring 12 acres per day, at a cost of about $1 50 per acre. In England it is 
held, upon competent authority, that, including interest on the investment, 
depreciation, and repairs, the average yearly cost of maintaining a set of steam- 
cultivating machinery, breaking and cultivating 2,000 acres 10 or 12 inches 
deep, is not more than dGSOO, or three shillings (75 cents) per acre. 

In the report of the commissioners appointed by the Royal Agricultural Soci- 
ety of England the following conclusions are given : 

The commission selected 140 farms, embracing 66,000 acres, probably not one-third of the 
steam-tilled area of the kingdom. 

In the use of the steam plough in agriculture, its successful results depend much upon the 
energy, vigilance, and skill of the person who employs it. Here, as elsewhere, success is 
obtained only when business habits are combined with scientific principles. 

In comparing horse-labor with steam, in the case of deep workings there is no doubt fibout 
the advantages of the latter. The Marquis of Tweedsdale's great plough, worked with 12 
horses, got over about half an acre a day. The seven-horse-power engine did three acres a 
day to the same depth. 

Not only has tho yield in steam-worked land been found to be increased four bushels per 
acre, but its market value h«*8 increased 3d. pc^r bush«l. The staple is deeper and better 
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mixed with subsoil, and produces a straw stout and standing erect. The root crops are also 
better. Work is done not only with greater despatch, but with greater certainty. It was 
once difficult to say when four teams would finish a SO-acre field, but with steam the time of 
finishing can be predicted to within an hour. Upon medium and heavy soils the benefits 
obtained by steam-ploughing are undeniable. A culture deeper than it is possible for horses 
to effect, v/orks a highly beneficial influence in the texture of the Eoil, imparts additional 
efiiciency to drainage, augments the value of the manure applied, and brings into activity 
certain latent properties of the soil which must increase its fertility. In nearly all the cases 
reported, it will be seen that the expenses of cultivation have been very much reduced, and 
that a large amount of produce is said to have been realized. Another perceptible result, to 
which attention was frequently drawn, was the quickened pace. Not only are the operations 
themselves better done, less expensively done, but all kindred and collateral movements 
have imparted to them a speed and '^whir" characteristic of steam. Men acquire the habit 
of doing the day's work within the day, and not of leaving it for the morrow. 

Upon the great question between a stationary or a headland-moving engme, or between 
one engine and two, while advantage is derived from employing cheap, light tackle for a 
few fundamental operations, greater benefit is derived from a more powerful apparatus that 
can drive all the heavy tillage-work on the farm. Until the useless and encumbering fences 
are removed, the double-engine system is the best for farms of determinate enclosures. 
While on dry land the benefits of steam culture are great enough to wanant the purchase of 
a single-engine apparatus on a comparatively small farm , small occupants must in general 
depend upon partnership " or the "hiring system." Partnership has been found to work 
well in several cases, and the *' hiring system," under both individual and partnership pro- 
prietors, has also worked well. No insuperable diflSculty exists about drilling agricultural 
laborers to manage the steam machinery. Many other points might be added, such as the 
cost per acre being demonstrated to be of less consequence than the saving of time ; that 
clay land can be flat, and yet drain well ; that the annual cost of steam-tillage on a farm is 
generally less than that of the- horses it has displaced ; and that an increase of produce, in 
some instances as much as eight bushels per acre, has resulted from steam cultivation. 

The foregoing conclusions from the report of the commissioners are sufficient 
to invite greater attention to this interesting subject than it has hitherto claimed 
in this country. Among the important performances of this powerful machinery 
for steam culture is that of breaking up or crushing the softer rock or stones in 
the cultivated lands to the depth of 12 or 15 inches and incorporating them 
with the soil. It is a great injury to a close, stiff soil to remove all the stones 
from it. Besides the loss to the soil from the gradual disintegration of the 
stones or rocks through the action of frost or other agencies, their mechanical 
influence upon the soil — especially when reduced to small size and mixed with 
it to the depth of 12 to 15 inches — in keeping it open, facilitating drainage, and 
increasing its power of absorbing air, moisture, and the gasses which afford 
nutrition for vegetation, is, to a high degree, favorable. Many years ago an 
able article was published in an English periodical, stating that a turapike road, 
paved with stones gathered from contiguous grounds, v/as made through a fertile 
district of that country, and in a few years the lands from which the stones had 
been removed on each side of the road became greatly deteriorated, while those 
lands subject to the same system of tillage, at a greater distance from the road, 
and on Vvhich the stones were permitted to remain, maintained their fertility. 
No stones should be removed from the soil, especially a 'tight one, escept sach 
as are decidedly in the way of cultivation and cannot be conveniently broken 
up and their parts incoi-porated with the soil. In prepari/ig land for mowing, 
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all small sized stones should be sunk into the soil, rather than picked up. 
Such preparation of the entire cultivated soil must be a work of time, but the 
point now aimed at is to direct intelligent attention to the subject as one of no 
small importance to the agricultural interest. 

SILK. 

It should be the aim of a wise, industiial economy to encourage the gradual 
extension of the various interests of agriculture until everything consumed in 
the country, to the growth of which our various soils and climate are adapted, 
shall be produced on our own lands. The large accession to the number of free 
laborers in our country, and the rapidly-increasing intelligence and skill of oui 
laboring population, together with the unprecedented immigration of the embodi- 
ment of hardy industry from other lands, are highly calculated, if properly 
regarded and directed, to give an accumulated efficiency to agricultural pursuits, 
and td render the present an auspicious period not only for the introduction of 
machinery into departments of business into which it could not formerly be 
extended, but also for employing unskilled labor in an increased variety of the 
pursuits of husbandry. 

The primary wants of man are simply food and clothing, and on the first 
clearing and settlement of a country the pioneer is satisfied with coarse materiala 
for both these purposes. His main object is simply the support of himself and 
family. Roots, fruits, cereals, milk, meat, and wool are the sum of his wants. 
The cow and sheep deservedly occupy a high place in his estimation. Wise 
economy and industry lead to competency, intelligence, and refinement, and 
those soon demand the supply of new wants. Among those of the products of 
agriculture are silk, sugar, and wine, to the profitable production of which por- 
tions of our extended country, with its great variety of climate, are remarkably 
well adapted. 

Attention has been called to the possibilities of American silk production by 
Elliot C. Cowdin, one of the commissioners of the Paris Exposition, by the 
efi'oits of Mr. Prevost and others in California, and by various enterprises else- 
where. 

The culture of the mulberry tree in Virginia was encouraged by James I, and 
the coronation robe of Charles II was spun from Virginia silk. Silk husbandry 
was introduced at an early day into Louisiana, and a state robe was made from 
Georgia silk, in 1735, for Queen Caroline. In 1749 the export of cocoons wag 
1,000 pounds, and in 1766 it had reached 20,000 pounds. Afterwards a decline 
resulted from the withdrawal of the government bounty. 

Pennsylvania and Nev/ Jersey about this time became interested in the busi- 
ness, and Dr. Franklin, in 1770, sent seeds, mulberry cuttings, and silk- worms' 
eggs for distribution. A silk manufactory was established in Philadelphia in 
1771, which received cocoons for several years. A court dress of silk, from 
cocoons of Lancaster County, was acknowledged with a present of lands. New 
Jersey planted mulberry groves extensively, and New York made slnilar experi- 
ments. Connecticut and Massachusetts led this interest in the f piti States. 
The revolutionary war put an end to all these enterprises. 
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In the revival of industry at the commencement of this century, renewed 
efforts to establish the silk business are observed. In 1819 five tons of raw 
material were produced in Mansfield, Connecticut. In 1842 the New York 
State prison, at Auburn, produced $13,000 worth of sewing silk. In 1840 the 
total domestic product of silk was 60,000 pounds, valued at $250,000; in 1844, 
400,000 pounds, worth $1,500,000 ; and in 1850 only 14,673 pounds. In 1860 
Connecticut, New Jersey, Massachusetts, Pennsylvania, and New York produced 
$5,000,000 worth of sewing silk, some silk stufis, ladies' trimmings, and other 
goods. Philadelphia and New York manufacture about $2,300,000 of these 
articles annually. The business, in all its branches, has greatly increased since 
1860. Some of the most important manufactories are located in Paterson, New 
Jersey, and Hartford, Manchester, and Mansfield, Connecticut. The most 
encouraging field for this enterprise in this country appears to be presented in 
California; the cocoons from that State were among the finest on exhibition 
at the French Exposition. Great interest has already been taken in the silk 
enterprise, and a rapid extension of the business is in progress. Experiments in 
the culture of the tree and the feeding of the worms have been so favorable as 
to warrant the belief in results far in advance of anything in the history of silk 
production. In the dry, pure, and equable climate of this State the leaf of the 
mulberry secures the most abundant nomishment and the" most perfect texture 
and fibre. During the season for feeding the wonns, from June to October, there 
are no rains to wet the food, no sudden changes in the atmosphere to check the 
growth of the wonns, and no thunder-storms to benumb or kill them ; while in 
all other countries the loss from these causes is scarcely ever less than 25 per 
cent., and frequently more than 33 ; in California it may be said to be inappre- 
ciable. 

These facts warrant the belief that the present condition of silk cultivation in 
this country is well deserving the attention of the political economist and the 
legislator. 

SUGAK. 

The production of sugar from the sugar-cane has long been an important 
branch of agriculture in some of the southern States, but the manufacture of the 
same article from the sugar beet, although holding a high inherent competitive 
position, has not been developed, as a business, to the same degree. 

The present depressed condition of the cane-sugar interest at the south seems 
to render imperative some action on the part of the government for its resuscita- 
tion ; and the importance of encouraging its production from all other available 
sources commends itself most particularly to the agriculturists of the country. 
Our present annual consumption amounts to $60,000,000, of which we produce 
only a moiety. The domestic production in 1859, as returned by the census, was, 
of cane sugar, 230,982,000 pounds; of maple, 40,120,205 pounds. The cane- 
sugar interest, though advancing slowly from its depressed condition during the 
war, yielded in 1867 not exceeding 40,000,000 pounds. Of beet sugar there was 
produced, during the last season, by the establishment at Chatsworth, Illinois, 
1,000,000 pounds. Other companies have been formed in Illinois, in California, 
and in Wisconsin. 
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When we consider the enormous outlays upon a cano-sugar plantation, for the 
necessary buildings and machinery for its manuiaclure^ reaching, in some cases, 
$100,000, and that this is only required to he in operation two months of the 
twelve, it becomes an important inquiry how the manufacture of sugar from the 
two substances may be combined to advantage. Chemical analysis of sugar 
beet, at different periods of its growth, by Professor Antisell, the chemist of the 
department, shows that it is most productive of saccharine matter, in this latitude, 
in the months of July and August, or during the prevalence of alternate showers 
and warm sunshine. In Louisiana the beet seed may be sown in January ,• the 
beet would attain its greatest perfection in April and May, a time most propitious 
for that climate. The machinery, with slight additions for rasping and preparing 
the root, may then be put into operation and continued upon the beet until the 
cane is ready for use, and again, when the cane is exhausted, placed upon the 
dried beet for the remainder of the year. 

As an indication of the importance of the manufacture of beet-root sugar and 
the present status of the business in this country, I may be pardoned for repro- 
ducing a portion of my letter in response to a call from the Hon. JVIr. CuUom, 
member of Congress, of. Illinois, upon this subject : 

As investig^ations of the subject are now in progress in this office, including^ original anal- 
yses of the beet at different periods of its growth, a complete history of the enterprise in 
this country, and a synopsis of European experience and its results, I will at this time only 
give a brief view of the importance and extent of the beet-sugar business in its present 
status. 

Without government encouragement at the outset it might not now bo numbered among 
the industries which bless the world. When the first Bonaparte fostered the art of extracting 
sugar from this garden vegetable as a practical matter, the possibility of obtaining a good 
article had long previously been demonstrated by chemists ; it only remained to be shown 
that the manufacture could be conducted with profit on a large scale. His object was to 
exclude from his empire the sugar of British colonies, th© price of which was then four or 
five francs per pound. A prize of 1,000,000 francs was offered by the French government for 
the most successful method of obtaining a supply of indigenous sugar. It was soon evident 
that such a supply must be furnished from the beet root. 

In Poland also, in 1812, government loans and exemption from conscription, in aid of the 
enterprise, were freely offered. In fact, the principal governments of continental Europe vied 
with each other in perfecting and extending the new business. 

A manufactory of beet sugar was in successful operation in Silesia as early as 1805, and 
in France repeated experiments were undertaken a few years later. Up to 1818 no very 
marked or rapid progress was made, though the business was constantly extended. 

In 1839 the manufacture, already established upon a solid footing, embraced the operations 
of 268 factories in France, Germany, Sweden, and Eussia. In 1848 France alone had 294, 
Prussia 346, and Russia 425. The present number of factories in France (according to De 
Neumann) is 449 ; many of the in are far more extensive than those of former days, and 14 
of the number have been established during the past year. At the Ist of January, 1868, 
3, 173 refineries of beet-root sugar were reported as in operation in Europe. 

The total product in 1828 is stated to have been 7,000 tons ; in 1851, 180,000 tons ; and in 
1867 the enormous quantity of 663,000 tons, or 1,485,120,000 pounds, worth $100,000,000, 
or about seven cents per pound. 

Sixteen years ago France was able to manufactory half of her total consumption of sugar, 
or 60,000 tons; and Belgium, consuming 14,000 tons, imported in 1851 but 4,000 tons. Ger- 
many, at the same date, produced 43,000 tons, Austria 15,000, and Kussia 35,000 tons, the 
lati«tr country Also importing at that time 50,000 tons of sugar in addition to the home pro- 
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duct. The total manufacture of Europe, as stated above, has been almost quadrupled since 
that date, and cane sugar, in several of those states, is now scarcely known. 

The amount manufactured in France during the three months ending November 30, 1867, 
was 120,553 tons — 18,613 more than was made in the same period of the previous year. 

During the past year 15,000 tons of raw beet sugar have been imported into London, 
yielding customs revenue to the amount of £159,883, or more than three-quarters of a mil- 
lion of dollars. An English sugar refiner, who uses 300 tons of raw beet sugar per week, 
now offers 18 shillings ($4 50) per ton for 6,000 tons of English sugar beet. 

The product of beets per acre is from 14 to 15 tons in France and Belgium. Enormous 
crops have occasionally been reported. The English Gardener's Chronicle contains the 
statement of M. de Gasparin, of 27 tons seven hundred-weight grown upon 39 perches 16 
square yards, or nearly 110 tons per acre. He sowed the seed under glass, transplanted 
plants in April, hoed repeatedly, and irrigated every two weeks. 

A ton of beets yields about 100 pounds of raw sugar. At first the proportion of sugar 
obtained was but three per cent. ; it was increased to six and even to seven and a half per 
cent. 

The beet cake for feeding purposes, the molasses, alcohol, and other products obtained, 
greatly increase the aggregate which makes the total value of this branch of industry. Beet- 
sugar districts become so enriched that far gteater amounts of the cereals and other products 
of agriculture are obtained than before beet factories were known. 

The growing of the beet requires rotation, as well as thorough culture and careful weeding. 
It would therefore be a boon of untold value to our wheat-producing districts of the West, 
which are decreasing year by year in returns for labor expended, from these causes and the 
additional neglect of stock-growing. 

A promising beginning in beet-su^ar making has been commenced in Chatsworth, Illinois, 
and fine samples of its sugar may bo seen in the museum of this department. A history of 
this enterprise v/ill hereafter be given. It has, of course, met with difficulties, surrounded 
by new circumstances, with high rates of labor and interest on money — which will all, I 
have no floubt, be eventually overcome. Many individuals and companies stand ready to 
engage in the business when its success upon our soil is fuUy demonstrated. Then in the 
West, as in Europe, flourishing towns and villages will spring up upon prairies that are now 
without population or improvements, and an impetus will be given to all other business by 
the successful manufacture of a raw product taken from adjacent fields, involving the sup- 
ply of an imperative want of every class of our people. 

Another feature of tbe business is worthy of attention. The production of 
the sugar beet by farmers, for sale in a dried state to manufacturers of sugar, 
may be made to yield an immense revenue to rural industry. The beets are cut 
in small pieces, after washing, and dried by artificial heat, by which process from 
80 to 84 per cent, of their weight is expelled, leaving a residue containing 55 
per cent, or more of sugar, which is extracted by infusion, often after months of 
delay and transportation to distant factories. A specimen of this dried beet can 
be seen in this department, made by Thomas Gennert, of Chatsworth, Illinois, 
who claims about 80 per cent, of sugar in it. As an illustration of the extent 
of such a business, a record may be cited of an establishment for obtaining sugar 
by infusion of dried beet, at Waghausel, near Carlsruhe, in the duchy of Baden, 
in which 3,000 people were employed, a capital, of 80,000,000 francs (or 
S 16,000,000) used, and 12 acres of land covered with buildings. 

The large and increasing quantities of sugar and molasses required for con- 
sumption in this country, and the amount of money paid for foreign labor in its 
production, can be appreciated by a glance at the following statement of imports 
for five years, which is in addition to a small domestic product of cane, maple, 



REPORT OF THE COMMISSIONER OP AGRICULTURE, 



11 



and other sugars, and large quantities of sorghum sirups ; a small amount, also, 
by indirect trade, is not included,' on account of incompleteness in the official 

statements of imports : 



Year. 



1852 
1863 
1864 
1865 
1866 



Suffar. 



Pounds. 



557, 137, 529 
518, 594, 861 
632, 230, 247 
608, 855, 989 
977, 885,449 



Dollars. 



20, 357, 090 
19, 082,017 
29, 660, 076 
25,248,299 
39, 595, 677 



Sirup and molasses. 



Gallons. 



25,157,280 
31,206,986 
33, 571,230 
43, 309, 003 
47,768, 348 



Dollars. 



3, 427,813 
4,732, 378 
7,i256, 064 
7,471,467 
7,227,351 



Here is a total of ^133,943,159, gold value, paid for foreign sugar in five 
years, and $30,115,073 for the molasses, an average of about $33,000,000 per 
year, and more than $50,000,000 in currency, the most of which, if not all, 
should be retained at home. In view of the great success of the business in 
Europe, the American people owe to the world's estimate of American enterprise 
a determined and persistent effort for its establishment here. I see no reason to 
despair of its complete accomplishment, and shall therefore deem it a duty to 
encourage and forward this result so far as official means and opportunities may 
permit, and I would respectfully call the attention of Congress to the importance 
of practical investigations among the factories of Europe, tending to exhibit 
especially the comparative economy of process of .manufactnre, and to show how 
the peculiar difficulties attending the experiment here may be overcome. 

The report of Professor Antisell, chemist of this department, will command 
special attention for its analytical research. Jt brings out several important 
facts relative to the sugar beet. It should be borne in mind that the beets 
upon which he experimented give no adequate test as to the percentage of sugar 
m the beet raised in this country, as they were grown on land highly manured 
and otherwise in unsuitable condition for a fair experiment ; but this percentage, 
as exhibited at different periods of its growth, and under different influences, ia 
interesting and deserves special attention. 



NEW FIBRES. 

There are other subjects which begin to attract the attention of the enlightened 
agriculturist, and which may sooner or later take their position among the pro- 
ductive interests of the country. Prominent among them may be named the 
Angora goat and the Ramie plant, the former producing a fleece of unsurpassed 
fineness, from which for centuries Asiatic nations have manufactured valuable 
fabrics, commanding fabulous prices, in some cases nearly their weight in gold, 
the latter a fibre, coming in between the silk and linen, partaking to some extent 
of the characteristic of both. Of this fibre the Chinese have made from time 
immemorial their unique and cool summer dresses, equalling in many instances 
the finest linen productions. Both have been thoroughly acclimated in this coun- 
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try, the goat finding a genial climate in middle and western Virginia and East 
Tennessee, and the Ramie plant its proper conditions for successful growth all 
over the south. These fibres await the capital and the skilled ^^orkman to 
develop their manufacture. It is hoped they may. become valuable adjuncts to 
our fibre-producing resources. The department has taken great pains to elicit 
information upon these important interests which will be found among the' other 
valuable matter comprised in the volume now presented to the public. 

GEAPE CULTURE AXD WIXE. 

Several very valuable essays upon these subjects will be found in this volume, 
includibg the Report of the American Commissioner at the Paris Exposition, 
which has been reproduced from our monthly report of March ; also an article 
upon the wine manufacture in this country by Husman, of Missouri. The con- 
sideration which these topics have heretofore received in reports of this Depart- 
ment renders it unnecessary to say more than to urge the vigilant attention of the 
whole nation to the advancement of these leading productive interests of agri- 
culture. 

SOUTHERN AGRICULTURB. 

It is gratifying to note, amid the discouragements attending the loss of prop- 
erty, the destruction of the prevalent labor-system and political disturbances of 
tihe day, a marked change in the aspects of southern agriculture arising from 
more correct views of the dignity of labor, an acknowledgment of the sources 
of true independence, a disposition to practice a more thorough culture, decided 
progress in the use of fertilizers, a tendency to a greater production of bread- 
stuffs and meats for home consumption, and a general diversification of rural 
industry, ' These evidences are neither isolated nor fdw ; they begin to pervade 
all classes — ^the once opulent proprietor, the poorer white population, and the 
ignorant freedman. There are yet discouragements to encounter, prejudices to 
dissipate, and ignorance of the poorer classes to enlighten, before a regenerated 
agriculture shall bless the land and enrich the people. This region is rich in 
fertilizing material, obtainable at a trifling cost, and especially adapted to the 
wants of the soil; its resources in. marls are inexhaustible. These deposits are 
found in the tide-water section, from Delaware to Florida, lying near the surface, 
sometimes forming the subsoil, and susceptible of easy admixture witli the sur- 
face earth. The expended system of bays and estuaries, for which the Atlantic 
coast is remarkable, affords cheap water carriage by which this fertilizer may be 
br6ught at a nominal cost to millions of acres of valuable farming lands. 
Analysis of these marls, by the chemist of this department, has confirmed the 
estimate of their value which farmers have repeatedly attested in their practical 
experience. A recent discovery of a deposit of mineral phosphate of immense 
extent in South Carolina promises important aid in the regeneration of southern 
agriculture. Other local sources of fertilization exist, as fish, seaweed, muck, 
pine straw, cotton seed, refuse, &c., which will contribute largely to the same 
beneficent result. 

The cotton interest, of late so much depressed, is again attaining large propoi- 
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tions. Great Britain, the largest consaraer of cotton in the world, imported iij 
1860 3,600,000 bales, of which 2,580,000 were obtained in tlie United States, 
more than three-foiirths oi the number of bales and more than fonr-fifthii o^ the 
total weight. In 1362, by reason of the ci\i\ wur, the receipts from tlio United 
States were but 72,000 bales, or one-twentieth of the total number imported, 
while Egypt had made an increase of nearly one-fourth, Bengal of one-third, 
and India of almost one hundred per cent, in two years. Since 1862 India has 
nearly doubled her shipments of that date ; Egypt made nearly a iL roe-fold 
increase from 1862 to 1865, and then commenced a rapid retrograde; and Brazil 
has shown a continued increase and an aggregate four times as large as the fig- 
ures for 1860. The increase from minimum of the United States receipts in 
1862 was regular and rapid during the years of the war, and, since 1865, has 
been wonderfally accelerated, until, in 1867, this country takes its former place 
at the head of the list in the cotton supplies of Great Britain, furnishing 
528,162,096 pounds, while the British East Indies yield 498,317,008 pounds. 
Although the shipments from this country do not equal those immediately pre- 
ceding the war, it is worthy of remark that those sent to Great Britain are equiv- 
alent to nearly five-sixths of the total British imports in 1850. The complaints 
of planters during the past three years that the days of cotton production were 
over, were the na.tural effect of discouragement and despondency; yet how 
baseless and unreliable they proved as a prediction may be seen by comparing 
with the figures for 1860, those for 1850 on one side, and those for 1867 on the 
other, by which it appears that the recuperation from 1865 is far more rapid 
than the increase from 1850. 





1850. 


18G0. 


1867. 


United States pounds . . 


493,353, 112 
170, 423, 749 


1,115,890, 608 
275, 048, 144 


528, 162, 096 
634, 374, 816 


Total 


663, 576, 86 1 


1,390, 938,752 


1,162, 536, 912 





As the shipments to Great Britain were 135,832,480 pounds in 1805, and 
528,162,096 pounds in 1867, the increase has been 140 per centum per annum 
against 12 per centum per annum from 1850 to 1860. The trade for the first 
quarter of 1S68 has been still more encouraging, this country having shipped 
more than two-thkds of the total British receipts, against one-half for the same 
period of 1866 and 1867, increasing in one year from 999,403 hundred-weights 
to 1,681,830 hundred-weights. 

DEPARTMENT OPERATIONS. 

The operations of the several divisions of the department for the current 
year are detailed in the several reports of division officers, which reports will 
indicate, in some degree, the character and extent of the researches and labors 
of those branches of this office. The papers accompanying will be found to 
contain the results of important statistical and other investigations and coUeo- 
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tioxLB undertaljen by the department upon topics of present manifest value and 
importance. It is my desire to make this annual publication not only essentially 
valuable, but also more truly a report of official operations. 

I have made essential changes in the mode and matter of the seed distribu- 
tion, and have abolished the experimental farm, from necessity, the grounds 
having been taken for the site of the department buildings, as well as from choice, 
the area benig quite too small for any practical purpose in testing farm seeds. 

The seed distribution of the year-, to November, 1867, amounted to 1,426,637 
/-papers. Of this nun^ber 352,000 were distributed through members of Con- 
gress; 88,482 tlirough agricultural and horticultural organizations; 164,953 to 
statistical correspondents j 299,975 to individuals ; and 521, 227 to the southern 
States, under special appropriation. 

The number of plants distributed from the experimental and propagating 
gardens, from January 1st to May 6th, 1867, was 42,123. 

The building in process of erection for the use of the department was placed 
under contract on August 2d, 1867, in accordance with the provisions of law 
authorizing appropriation for the purpose. The contract was awarded to Francis 
Gibbons, j anior, of Baltimore. ' Up to the date of my accession to the office of 
Commissioner, the paj^ments under that appropriation were §48,720 89. The 
building is now nearly finished, and will be ready for occupancy by the Isfc of 
September, 1868. 

The following condensed statement represents the financial condition of the 
department, December 4th, 1867, the date of my entry w^on. the duties -of 
Commissioner, with the amount disbm'sed from January 4th to the 31st inclu- 
sive, and the balance unexpended of the appropriation for the fiscal year end 



ing June 30th, 1868 : 

Compensation of Commissioner and clerks : 

Amount unexpended December 4, 1: 37 $25, 142 27 

Amount disbursed from 4th to 31st December, 1867, (less United States revenue 

tax) 3, 090. 54 



Amount unexpended January 1, 1868 22, 051 73 



Contingencies, stationery, freight, fuel, lights, &c.: 

Amount unexpended December 4, 18G7 $9, 940 59 

Amount disbursed from 4th to 31st December, 1867 106 23 

Amount unexpended Januaiy 1, 1863 ^ 9, 834 36 



Collecting agricultural statistics : 

Amount unexpended December 4, 1867 * $7, 549 14 

Amount disbursed from 4th to 31st December, 1867, (less United States rev- 
enue tax) : 623 37 

Amount unexpended January 1, 1863 6, 925 77 
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Purchase and distribution of seeds : 

Amount unespended December 4, 1867 38, 878 96 

Amount disbursed from 4tli to 31st December, 1667 4, 373 73 



Amount unexpended January 1, 1868. - 34,505 23 



Superintendent and cleiks in seed-room: 

Amount unexpended December 4, 1867 - $4, 361 4S 

Amount disbursed from 4th to 31st December, 1887, (less United States rev- 

enu6 tax) 438 05 



Amount unexpended January 1, 1868 3, 923 37 



Propagating and distributing plants, cuttings, &c.: 

Amount unexpended December 4, 1867 $7, 729 S5 

Amount disbursed from 4th to 31st December, 1867, (less United States rev- 
enue tax) -- 1,167 72 



AmouDt imexpended January 1, 1863 6,561 53 



Experimental farm, Reservation No. 2: 

Amount unexpended December 4, 1867 - $3,730 46 

Amount disbursed from 4th to 31st December, 1867, (less United Spates rev- 
enue tax) 408 24 



Amount unexpended January 1, 1868. ^ 3, 322, 22 



Erection of a Department of Agriculture : 

Amount unexpended December 4, 1867 $51, 092 61 

Amount disbursed from 4th to 31st December, 1867 7, 725 81 



Amount unexpended January 1, 1868 43, 366 80 



Total amount unexpended December 4, 1867 $148,424 70 

Total amount disbursed from 4th to 31st December, 1867, (less United States 

revenue tax) .... ^ - - - - 17, 933 69 



Total amount unexpended January 1, 1868 130,491 01 



In conclusion^ I would call upon men of thouglit and actiony wlio are so zeal- 
ous and active in promoting agricultm'al progress, to continue their labors^ mdi- 
vidual and in co-operation with organized societies and with this Department, 
until the country shall teem with abundance and the tillers of the soil shall 
attain a high condition of independence and intelligence. 

HORACE CAPRON, 

Commissioner of Agriculture. 

His Excellency Aitdrew JoiDirso^r, President 
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The foUowiiig special report, in response to a resolution of the House of Rep- 
resentatives, presents the views of the Commissioner upon the internal economy 
^f the Department : 

Department of Ageicultuee, 

Washington^ JD. (7., January/ 13, 1868. 
Sir : In conformity with the resolution adopted by the House of Representa- 
tives on the 9th ultimo, viz : ^^Besolved, That the Commissioner of Agriculture 
be instructed to report to this house the condition of the Department of Agri- 
culture, and what legislation is necessary to enable him to so reorganize the 
department as to place it upon a footing commensurate with the vast interests 
committed to its charge," the Commissioner respectfully submits his report 
thereupon. 

The great importance of the interests involved in this department causes me 
to approach my reply to the resolution with feelings of weighty responsibility. 
With the agricultural interests all others of our country are immediately con- 
nected. In its prosperity and its embaiTassments the different departments of 
business more or less share. 

Besides the fact (which, though so patent to obsei^ation, is liable to be over- 
looked, and requires to be frequently pressed upon our notice) that not only the 
whole of mankind, but all animated existence, are entirely dependent upon the 
soil for their life and support, and mostly upon the grow^th of the latest season, 
many of the fabrics of industry, as cotton, wool, silk, leather, sugar, &c., have 
the origin of their supply in the soil. Hence, the more productive a soil can 
be made, the more abundant is food and the greater the supply of those materials 
upon which so large an amount of human industry is employed, resulting in 
untold additions to the comforts and conveniences of the human family. The 
great object of this department, in accordance with the true principles of politi- 
cal economy, is, therefore, to arrive at a knowledge of practical means and pur- 
poses by which the greatest amount of the most valuable products can be con- 
tinuously produced with the least amount of labor and expense, and thus adding in 
the greatest degree to the wealth of the country. To this end my humble efforts 
shall be directed. The immense capital invested in the varied agricultural pur- 
suits, and the great proportion of the population engaged in that interesting 
employment, render necessary the closest attention that can be given, to add to 
the incomes of that capital and to the efficiency of the labor of that population. 

By the census of 1860, the v/hole number of persons in the United States 
engaged at that time in manufactures and kindred branches v/as 2,017,653, and 
of those engaged in commerce and connected pursuits, 757,773 5 while the num- 
ber engaged in agricultural operations was 3,381,583, exceeding the combined 
number engaged in both the other pursuits by over 600,000. 

The cash value of the farms in 1850, as given in the census, was $3,271,575,426, 
and in 1860, $6,650,872,507, the value being more than doubled in the inter- 
vening decade. As remarked of the fanners by Mr. Enfield, in his valuable 
treatise on Indian corn, " their numbers are rapidly increasing, and their 
achievements do not flag. The annual fruits of their industry have reached a 
prominence and magnitude everywhere seen and felt, and everywhere acknowl- 
edged to be without a parallel. American husbandry has made its mark in the 
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world, not only by the intrinsic value, but equally by the quantities of its pro- 
ducts. The unexampled amounts of grain and provisions which it has annually 
poured into the channels of commerce have justly challenged the attention and 
the amazement of mankind/' 

Such is a slight view of the interests to be guarded and promoted by the 
department which has been intrusted to my charge. 

This department has been comparatively recently instituted. The act of 
Congress for its establishment, a copy of which I have prefixed to this report, 
was approved May 15, 1862. It could not reasonably be expected that a new 
institution, of very important and extensive operations, could spring into exist- 
ence entirely perfect. Errors of judgment attach to humanity ; and sometimes 
frailties exist that permit us to be swayed from following our better judgment 
by outside pressure, by policy, and by other influences. While, therefore, it 
may be admitted that the department has accomplished much good for the 
country, in collecting and distributing valuable information on agricultural sub- 
jects, and awakening an increased interest in the important subjects intrusted 
to its vigilant regard, it becomes a serious and important consideration and 
inquiry now, in view of all the past facts, and with the experience we are in 
possession of, whether the department has done all the good it is capable of 
accomplishing, and whether changes cannot be inaugurated in its practical work- 
ing which will render it more efficient in promoting the vast interest committed 
to its charge. 

It would be gratifying to the Commissioner, as it undoubtedly would be to 
Congress, were the operations and existing condition of this department such 
as would, in every respect, fulfil the design contemplated in its establishment. 
Representing, as it ought to do—as it must do, indeed, if it is to be of any worth 
to the countr}'- — the vast interests of a constantly expanding nation, the 
Commissioner is constrained to say that thus far it has come short of the pur- 
poses which are legitimately within its embrace, and which, indeed, belong to it — 
purposes intimately associated with the national wealth and prosperity of a pre- 
ponderating class of our people. 

While the Commissioner has been made fully sensible, during the brief 
period which has elapsed since he assumed the duties of his position, how much 
has remained undone toward meeting these requirements, he is not disposed to 
animadvert upon the errors of the past, as concerns the direction given to its 
work ; nor would he underrate or depreciate the efforts of those occupying 
subordinate positions in the department, who, with praiseworthy diligence and 
assiduity, devoted their talents and zeal in its service. 

In order to bring the department into a healthy activity, and an efficient 
working condition, the present Commissioner, on entering upon his duties, found 
that immediate changes must be made— changes demanded alike by necessary 
economy, in husbanding the very limited resources at command, and that 
reform which was essential in order to place the department in a condition to 
work out its proper ends and aims. 

It is frequently a difficult matter, as it is an ungracious task, to institute any 
reform; for there seldom can be reform, which has for its object the advance- 
ment of the public interest, which does not, in some way, act oppressively upon 
private individuals. The Commissioner ^ould not but feel the force of this in 
bringing about the particular changes determined upon, inasmuch as there was 
involved in them the deprivation of employnrent to qi^te a number of both sexes 
heretofore, and for some considerable time, employed in the two branches of 
the department, known as the seed-room and experimental farm. The seed 
establishment had, practically, grown into a sort of fungus, of little value in 
itself, while it absorbed largely of the nutriment required to sustain the vital 
functions of the department. The experimental farm was to be classed under 
the same head, and liable to the same objections. These needed to be removed 
2 
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in order to give vitality to tlie system, Tbe Comraissioner felt compelled to 
stop these drains upon the resources of the department, which were without any 
corresponding benefit to the country. 

But the practical failure of the good results contemplated from the distribu- 
tion of seeds is no ground for discouragement of the capabilities of the depart- 
ment in this respect. With the experience that has been acquired, and the 
opportunity afforded of observing wherein the system which was pursued has 
failed to meet the wants and equal the expectations of the people, and to be of 
that national benefit which would warrant the attendant expenditure, the depart- 
ment is the better prepared, to inaugurate a system from which more propitious 
results may reasonably be expected. By the terms of the act establishing the 
Department of Agriculture, its duty in this matter is ^^to procau-e, pro])agate, and 
distribute among the people, new and valuable seeds and plants." Those seeds 
distributed under the law must bo ^^new and valitOAjleP By tbo term ^'new^" it 
is not to be understood merely that they are fresh grown, but that they are of a 
kind that has not been in use in the district or neighborhood to which they are 
sent; and by "valuable" it is to be understood that they possess some important 
quality above those of similar variety in ordinary use — as great productiveness, 
superior nutrition, more early or seasonable ripening, or some peculiar property 
which renders them worthy of being a gift from the nation to a neighborhood, 
including all the leading and most valuable cereal productions, such as wheat, 
corn, rye, oats, barley, &:c. 

And, moreover, it is very desu'able and important that the reciprocal obliga- 
tions of the recipient of such seeds from the department be properly and prac- 
tically understood: that they are not given to him simply as an individual, but 
that they are forwarded to him as a member of the community in which he 
resides, who is confidently selected by the department to co-operate with it by 
bestowing careful and intelligent cultivation upon the seed intrusted to him, dis- 
tributing a portion of its surplus yield to other members of the community, and, 
where there are peculiarly interesting and valuable results, communicating the 
information to the department. 

In such a reorganization of the seed department, it is believed it can be placed 
upon a basis of extensive and permanent usefulness. 

PKOPAaATING GAEDEN. 

The importance of a propagating garden has been fully set forth in the report 
of Mr. Saunders, the superintendent, herewith submitted, marked A. In his 
report to this department for 1862, he represents the objects and aims of the 
experimental garden to be, among numerous other thingp not specified, the 
following: 

1st. To procure and encourage the transmission of seeds, cuttings, bulbs, and 
/ plants, from all sources, both foreign and domestic, for the purpose of testing 
their merits and adaptation in general, .or for particular localities of this country, 

2d. To procure, by hybridizing and special culture, products of a superior 
character to any now existing. 

3d. To ascertain, by experiment, the influences of various culture on products, 
and the modifications effected by the operations of pruning, and other manipula- 
tions on trees and fruits. 

^ 4th. To investigate mpre thoroughly the various maladies and diseases of 
plants, and the insects that destroy them. 

5th. To provide ample means for thoroughly testing samples of all seeds and 
other contributions that may be received. 

6th. To cultivate specimens of various hedge plants, and exhibit then' avail- 
ability for that pmrpose. 

7th. To cultivate a collection of the best fruit trees and plants, such as apples, 
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grapes, pears, peaches, strawberries, raspberries, currants, &c., so as to compare 
their respective merits. 

8th. To plant a collection of choice shrubs, adapted for decorating garaeps 
and landscape scenery. 

9th. To erect glass Ftrnctures, for the two-fold purpose of affording the neces- 
sary facilities for cultivating exotic fruits and plants, and to furnish examples 
of the best and most economical modes of constructing, heatiug, an^ managing 
such buildings. 

It will hence be seen, that on the vigorous and skilful prosecution of the 
mrious duties connected with this garden, many of the benefits derived tp the 
country by the aid of this department in great measui'e depend. 

4iP « # 3» « » 

EXPERIMENTAL FARM. 

Among the needed instrumentalities to be made available to the purposes of 
the department should be the enlarged experimental farm. To accomplish the 
full purposes of such farm, not less than 200 acres of land should be obtained 
in a conspicuous locality, upon some one of the great thoroughfares, within 
easy access from the city j a portion to be appropriated to the propagating garden^ 
and the remainder to constitute the farm proper. 

This land should present to the public eye its gradual development, and 
thus stimulate and encourage a spirit of improvement, checking the impoverish- 
ing system of agriculture, which is extending its baleful influence over the fertile 
regions of the west, and, if persisted in, will present in the not distant future 
visions there of the ''barren old fields" so common in those districts w^here the 
same deteriorating system of farming has long prevailed. 

This deterioration of the productiveness of the soil of our country is a great 
and growing evil, and the energy of the nation is demanded to check it, and to 
invite and guide those concerned into more healthful and productive methods of 
cultivation. No matter how fertile a soil may be, and how rich in all the ele- 
ments promotive of vegetable growth, the removal from it of successive crops, 
year after year, without the return to it, in some w^ay, of an equivalent, must 
necessarily exhaust the soil of some indispensable ingredients, and render it 
sterile. This must be the case, and the fact cannot be too soon recognized and 
guarded against. The points to which enlightened agricultural attention should 
be directed to prevent deterioration, are, first, to have all the w^aste matter on a 
farm — the bones, ashes, feathers, offal, manures, and excrementitious matters of 
all kinds, solid and fluid — properly protected and returned to the soil j and, 
secondly, a plan devised by which all these w^aste materials may be returned 
from the cities, where they are a nuisance, back to the soil, to maintain its fertility, 
to be followed with a judicious system of cultivation and rotation of crops. 

A fundamental improvement in soil is that of proper drainage. It would 
therefore be necessary, as well as instructive, to exhibit the benefits of this 
operation, the best mode of accomplishing it, the comparative merits of deep 
and of shallow draining, and the gradual amelioration of soils thus operated 
upon, and its effects upon the crops with regard to their earlier maturity and 
increased productiveness in comparison with soil of the same quality, similarly 
situated and treated, but undrained. In farming, if in nothing else, example is 
more valuable than precept. In the fields, occular demonstration is at once the 
most silent and the most effective teacher. 

The subject of farm enclosures, or fences, is one that has always been of vital 
moment. In many sections of the country the materials for this purpose are 
difficult and costly to procure, and, when timber is used, frequent repairs and 
renewals are necessary j consequently, live fences are being extensively introduced. 
It is still, however, very much a matter of experiment with many. There is yet 
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much to be learned with regard to the most suitable plants, and their adapt- 
ability to various climates. Specimen hedges will therefore form a feature of 
no inconsiderable merit, and as examples of what may be done, and how best 
to accomplish it, and cannot fail in imparting valuable instruction. 

A complete system of farm accounts, exhibiting every item of expenditure for 
the renovation of the whole and each of the separate fields, buildings, fences, 
drainage, manures, &c., upon the various plans, together with the estimated 
working capital necessary to insure a profitable and satisfactory return, would 
be found of incalculable benefit to the country. 

With the full co-operatiun of the laboratory, tests, under the direction of the 
best scientific knowledge, should be made upon the farm, eliciting and exhibit- 
ing every fact that could tend to bring about a more intelligent system of agri- 
culture, and thus add to the interests of the farmer and the wealth of the nation. 

The land of the farm should be laid out with the highest degree of artistic 
skill, combining the primary objects of utility with landscape effect, and making 
it at once attractive and useful, and supplying for the city of Washington, to 
some extent, the great desideratum of a public park or drive. Here also should 
be exhibited specimens of every variety of fruit known in the country, and these 
constantly increased by importations from abroad, together with choice speci- 
mens, in pairs, of all the various breeds of horses, cattle, sheep, swine, poultry, 
&c., of true types of their kind, selected with care and judgment. This would 
not involve any large outlay of money, and the sale alone of the offspring would 
more than pay the expenses incurred in making the collection, and the benefit 
to the country would be immense. 

It is proposed to convert the ground surrounding the new agricultural building, 
formerly the experimental garden, into an arboretum Armricanum^ as heretofore 
recommended, and attach it to the propagating garden, arid thus the initiatory 
step towards the development of an arboreal taste — a taste at once christianizing 
and refining, and in all its influences favorable to a people. The cultivation of 
a tree-planting taste is, in an eminent degree, important to our great West, and 
it must commend itself favorably to all. 

It is true the space referred to is too limited for a very comprehensive collec- 
tion of the vast varieties of useful and ornamental trees and shrubs which form 
the fine sylvan scenery of this country — much more so, if it is to embrace and 
acclimate all that is desirable from other countries; but extended to the orna- 
mentation of the proposed farm and propagating garden, enough may be done 
to inspire a taste and a desire for a more intimate knowledge of this interesting 
and most important subject. 

The general plan for the proposed improvement of these grounds may be 
better understood by an examination of the diagram accompanying this report. 
It is proposed by the Commissioner of Public Buildings, General Michler, to 
erect a permanent bridge over the canal at 13th street, directly in front of the 
northern gateway of the main building of the new agricultural structure, as 
shown in the diagram above referred to. It will be seen that this opens up that 
portion of 13th street which is now a most neglected district, and, when com- 
pleted, it will add materially to the healthfulness and beauty of that part of the 
city. 

STATISTICAL rNEOEMATIOK". 

Among the chief purposes connected with the proper fulfilment of the objects 
of the Department of Agriculture, it must be conceded, is this : the obtaining of 
reliable statistical information, to be secured by a complete system of corre- 
spondence, leading out through the various State organizations — agricultural, 
horticultural, and ponfological — and extending to the county and local societies 
in each State, where such exist ; jand w^here these do not exist, then through such 
reliable channels as may be most available and efficienf. This correspondence, 
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to extend to fofeign countries, bringing together a mass of useful information, 
with the experience gained on the experimental farm and in the propagating 
garden'^ in accordance ^with what has been previously stated in this report and 
in the report of Mi\ Saunders, superintendent of the garden, will in a few yearS 
enable the department to inaugurate a system of charts, which will clearly define 
and climatize the whole animal and vegetable kingdom, their productiveness and 
adaptation to particular climates, as to the isothermal lines, the air currents, and 
their effects upon the temperature — a result of more importance to the science of 
agriculture than has ever been attained in any country. 

With this in view, circulars have been issued, a copy of which, marked B, 
is herewith submitted, Calling upon the various societies mentioned for, their 
co-operation, thus drawing to the department valuable practical, statistical, and 
scientific information upon agricultural subjects from every part of the country, 
and. the department reciprocating the favor by sending to each society and cor- 
respondent a systematically arranged digest of the valuable and practically 
instructive portions of the information received from all, thus bringing the bene- 
ficial influences of the department into immediate contact with the numerous 
institutions of our country which are occupied in the same undertaking — the 
promotion of the great interests of agricultm'e in all their various ramifications. 

THE AGRICULTURAL ilUSEUM. 

The museum, under the care of the entomologist of the department, well 
deserves the fostering care of the government, forming as it does a nucleus of 
the most instructive of all collections, and properly and emphatically detserves 
the name he applies to it — *^An Object Library, or Collection of Agricultural 
Facts." To be understood and appreciated the museum must be visited. The 
volumes of his library must be read in place. 

As an illustration of its general plan, there are specimens, in composition, of 
model fruits of different varieties, and from all parts of the country, so perfect 
that, at a distance too great to be affected by the flavor, it would be difficult, if 
not impossible, to distinguish them from the genuine fruit ; and near these, on 
plates colored to the life, the kind of insect that injures that particular fruit, or 
the tree bearing it ; also the character of the different bird, its tastes and habits, 
and whether injurious or beneficial to the farmer. "We thus have the best practi- 
cal treatise upon the subject that can be prepared. The same kind of fruit, as 
of apples, grown in different latitudes being accurately represented, it can at once 
be seen in what latitudes that, variety attains the greatest perfection ; and thus a 
person who was about to plant an orchard would be able to learn by a visit to 
the museum the variety that would be best adapted to his particular locality. 

When this general collection, improved and enlarged as it will be, shall be 
placed in the new agricultural building, exhibiting in separate sections the pro- 
ducts and manufactures of the several States and foreign countries, we shall have 
in this Object Library" the best possible history upon the subject attainable. 

THE LABORATORY OF THE DEPARTMENT. 

While the knowledge of general chemical principles has been of incalculable 
advantage to the agricultural interests, the laboratory has accomplished com- 
paratively little in this direction, particularly in our country. 

The analysis of the soils, as an unerring meana of determining what applica- 
tions of manures to make in order to secure a particular crop, is now given up 
as wholly unreliable. Besides the difficulty of procuring an exact sample or 
specimen of fields in the small quantity to be operated upon in the laboratory, 
so much depends upon the mechanical condition of the soil and the disintegrable 
character of the intermingled rocks — whether or not the frost will add a new 
dressing every season by crumbling the rock surface, and thus supplying the 
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soil some ingredients in which it might appear to be deficient — as to create ? 
well-grounded distrust of the best laboratory efforts on this point. 

But a wide field is still open for the effective use of this great instrument oi 
enlightenment and progress in the interests of agriculture. The chemist of the 
department, Professor Antisell, in his report herewith submitted, marked E, 
justly observes, " that inasmuch as the greater portion of our knowledge of the 
constitution of food crops is derived from the analysis of European chemists 
made upon plants gi'own on that continent, and as the influences of climate and 
soil differ materially, owing to causes both climatic and terrene, it follows that 
the results of such researches, though true in Europe, must be unsafe guides 
here. Of our edible plants grown in American soil not more than a half-dozen 
have been examined by reliable American chemists. This deficiency of accu- 
rate information opens up a field in Vv^hich a government laboratory might be 
occupied with advantage to the whole country.'^ 

Other problems of similar character remain undetermined which can receive 
definite solution only by the laboratory; such as, whether the same weight of 
grain, as of v/heat, com, oats, &c., grown in a wet season, and of that grown in 
a dry season, contain the same amount of nutritive ingredients. The same in 
regard to hay and other articles of food for stock or man grown in wet seasons 
and dr}^, on bottom or upland. The same as to the varieties of sugar cane, as 
to their percentage of saccharine matter, &o. 

The suggestion of Professor Antisell, to have a museum of agricultural geology 
connected with the laboratory, is highly deserving of attention, and I commend 
it to your consideration. Such a museum as that of Professor Grlover would be 
an "object library'^ of great utility; in another branch of the subject, a collec- 
tion of agricultural facts in geology ; and it would be highly instructive to those 
engaged in agricultural pursuits. As the loose soil and ground have resulted 
from the gradual disintegration of rock, including primitive clay in this class, 
which disintegration is still in progress by the action of frost, rains, &c., the kind 
of rocks or stones in a soil, or constituting the hills in its vicinity, affords the 
best indications that can be possessed of the general character of such soil. 
Now, it is too frequently the case that a farmer cannot give the names of the 
rocks or stones which are on his land, or describe them so as to enable the 
chemist to know certainly what kind they are ; but when he sees them in a col- 
lection in such museum he will immediately recognize them in their different 
varieties, and point them out to the chemist as those with which he is familiar 
at home ; and the chemist will at once know the general character of such soil, 
and be able to suggest methods of cultivation and improvement which have been 
found successful in similar soils. 

Besides the kind of rock, its character and position greatly affect the soil in 
regard to its agricultural quality. Some limestones and some slates form almost 
continuous strata, nearly or quite impervious to water. If such rocks have an 
inclination to the horizon so as to " crop out" in places, and thence run deep 
into the earth in nearly pai'allel strata, with beds of earth between, the surface 
may be rocky and rough and harder to till, but the soil will be very productive, 
being annually dressed and nourished by the disintegration of the contiguous 
rocks. But if such rocks are in horizontal strata, forming beds within two or 
three feet of the surface, the soils -wall be of the most unreliable kind. In a 
season which is just favorable to them, neither too wet nor too dry, they may 
produce largely ; but in a wet season they will be drowned, and in a dry season 
baked, in both instances rendering the best efforts for obtaining a crop compara- 
tively unavailing. 

Valuable information upon ail such points could be imparted by a well-in- 
formed agricultm^al chemist, in possession of a geological museum, by means of 
which he would be enabled intellegently to understand the inquiries that might 
be made. 
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OEaAmZATIOX, ETC. 

For the purpose of a better organization of the clerical and other necessary 
force of the office, I would respectfully recommend that the act of Congress 
approved March 15, 1862, establishing the department, be amended by supple- 
mentary legislation, so as to fix and define the disposition of its ofiicers, as fol- 
lows, that is to say: one statistician, one entomologist, one chemist, one assist- 
ant chemist, one superintendent of experimental garden, one assistant superin- 
tendent of experimental garden, one botanist, one superintendent of seed room, 
one assistant superintendent of seed room, one librarian, one disbtfrsing and 
auditing ofiicer, three clerks of the fourth class, four clerks of the third class, 
six clerks of the second class, seven clerks of the first class, five copyists and 
attendants on museum, one chief messenger, two assistant messengers, two work- 
men and six laborers. 

Accompanying this report (marked G) will be found an estimate of appropri- 
ations necessary for the current expenses of the fiscal year ending 30th June, 
1869, together with the amount required to enable the Commissioner to cany 
out the complete organization of the department as exhibited in the foregoing 
'epart. 

I have thus endeavored, in obedience to the resolution of the House, to pre- 
sent a view of the present condition of the Department of Agriculture, and to 
iidicate some legislation which it is believed would' add to its efficiency in pro- 
noting the vast interests committed to its charge. 

All of which is respectfully submitted. 

HORACE CAPRON, 
Commissioner of Agriculture. 

Hon. Schuyler Colfax, 

SjpeaJcer of the Souse of Representatives. 



REPORT OF THE SUPERINTENDENT OF THE EX- 
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I have the honor to submit the following report of the operations mfder ray 
charge. As inquiries are frequently made relative to the aims and objects of the 
experimental garden, the most prominent are recited as follows : 

1. To procure and encourage the transmission of seeds, cuttings, bulbs, and 
' plaits from all sources, both foreign and domestic, for the purpose of testing 

thdr merits and general adaptation, or for particular localities of this country. 

2. To procure, by hybridizing and special culture, products of a superior 
quality to any now existing. 

5. To ascertain, by experiment, the influences of varied culture on products, 
anc the modifications effected by the operations of pruning and other manipula- 
tiois on trees and fruits. 

i. To investigate more thoroughly the various maladies and diseases of plants, 
and the insects that destroy them. 

5. To provide ample means for thoroughly testing samples of all seeds and 
other contributions that may be received. 

6. To cultivate specimens of the various hedge plants and" exhibit their avail- 
ability for that pui'pose. 

7. To cultivate a collection of the best fruit trees and plants, such as grapes, 

t 
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apples, pears, peaclics, straVoenies, raspberries, currants, &c., so as to cgmpai'e 
their respective merits. 

8. To plant a collection of choice shi-ubs adapted for decorating gardens and 
landscape scenery. 

. 9. To erect glass structures, for the two-fold purpose of affording the neces- 
sary facilities for cultivating exotic fruits and plants and to furnish examples of 
the best and most economical modes of constructing, heating, and managing 
such buildings. • 

Although progress in some particulars has been slow, yet the development of 
these objects is constantly kept in view. 

Various circumstances have hitherto retarded the fulfilment of these designs. 
The limited area of the garden has prevented the extension of specimon 
orchards, and caused the abridgment of operations in many other respects. 
Even with the small fruits, although the collection is extensive, the means avail- 
able for this purpose have not been such au to secure all the new varieties as 
they appear, thus greatly diminishing the usefulness of the garden, for, in order 
to be of any great value to the public, tests of new varieties should be promptly 
reported. 

The great amount of time and labor necessarily occupied in the propagation 
and distribution of from 40,000 to 50,000 plants yearly should also be noted ii 
connection w^ith what may be considered the more legitimate objects of th> 
garden. 

The distribution is especially an absorbent, on account of the number of pacl- 
ages required in dividing these plants into lots of from 6 to 20 each, and tie 
work of labelling and mailing — labors which must be performed at a season tie 
most important of the year, so that the effects extend "beyond 'the mere tine 
actually occupied in the execution of the work. 

EXOTIC rPvUIT HOUSE. 

The collection of exotic fruits is gradually hicreasing. The Musa Cavoi 
dishii fruits abundantly in about IS months from suckers; young plants of t'lis 
dwarf banana have been sent to Florida, v/here it will undoubtedly prove higUy 
successful. Several varieties of the pineapple and several of the guava hsfs^Q 
also been transmitted to the most congenial portions of that State. 

In the collection are promising plants of the mangosteen, tamarind, mango, 
Coolcia punctata, EuplioriaSj Jambos apple, Indian persimmon, cherrymoyer, 
Sappodilla plum, &c. 

These are successfully cultivated in boxes plunged in a bed of tan-bark lad 
over a cement tank. This tank contains about one inch depth of w^ater, whijh 
is heated in the manner described in last report, as adopted in the propagatiag 
house. In this case a two-inch iron pipe is used, about six feet of whict is 
enclosed in the furnace, very effectually keeping up a temperature of 75 degrees, 
in a bed 11 feet in width and 30 feet in length. 

OECHARD HOUSE. 

The orchard house continues to give satisfaction. The planting of this haise 
was mentioned in the report of 1863. The trees, as there stated, were planted 
in a shallow bed of rather poor soil, with a hope of obtaining all the advantages 
of pot culture in a simpler and more available manner, pot culture in this climite 
requiring great care and constant attention, any neglect of which will inevitaMj^ 
be followed by failure. 

The depth of soil in the bed was originally about 10 inches. No additions 
have been made, and it is now thickly interwoven with roots. The surface has 
not been disturbed, even with a hoe, for three years ; the trees being sufficiently 
vigorous, no operation of culture with a view to increased growth is necessaiy* 
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The crops of fruit have been greatly admired ; the Stanwick nectarine, in par- 
ticular, has annually produced abundantly of its large-sized fruit; specimens 
weighing 10 ounces each have been common. The Stump the World and 
President peaches have also proved well adapted to this culture. 

The plants were originally set at three feet apart, but one-half have since been 
removed. This mode of planting and subsequent thinning is not objectionable. 

For a family supply of fruit in climates where they cannot be relied upon in 
field culture, this mode of culture under glass may be safely recommended. The 
care required is of the simplest character. When first planted, even though 
the soil is very shallow, tlie trees m.ay indicate a very luxuiiant growth the first 
and second seasons ; when this tendency becomes so great that the wood v/ill be 
unable to ripen early, w^ater should be withheld and the roots shortened by cut- 
ting around the trees with a spade. The red spider, so prone to attack the peach 
in a dry atmosphere, may be kept under by S3^ringing or sprinkling the foliage 
with water twice a week in dry weather. This insect dislikes moisture Whea 
the fruit is swelling a sprinkling of guano, thrown over the soil and washed in 
among the roots, will materially assist the crop. During the process of coloring 
and ripening an abundance of air and sunlight, with a diminished supply of 
water, will increase the flavor. Fruits ripened under glass in a damp, warm 
atmosphere are generally tasteless. After the fruit is removed the trees should 
be examined, and all strong shoots that are not ripening should be entirely 
removed ; this will tend to insure an abundance of fruit buds on the more slender 
but more perfectly ripened growths. 

NATIVE GRAPES UNDER GLASS. 

Fom' years ago, wishing further to illustrate that leaf milde^v on native grapes was 
solely an atmospherical production, and for other experimental purposes, I planted 
a small collection in a rude glass structure, which will be best understood by 
supposing an enclosure made by placing a few glazed sashes against a common 
board fence. The grapes were planted on the outside in front, and in time two 
stems were secured from each plant, one of which y/as trained under the glass 
roof, and the other to a trellis set four feet from the outside of the front, fully 
exposed to the atmosphere. A width of four feet was dug up, about 16 inches 
in depth, for a border. The soil being rather poor in quality, a coating of manure 
was spread over it, as a mulch, after the vines were planted; this mulching has 
subsequently been annually renewed. 

The experiment as regards mOdew has been instructive, but the satisfactory 
results of the crop under the glass, and the great excellence of the friiit, when 
taken into consideration with the very small amount of cost and care required to 
produce it, induces the belief that if this mode of growing the best varieties of 
native grapes was more generally known, many would avail themselves of the 
suggestion. 

There are many localities where the grape does not produce with uniform suc- 
cess, and in more only the hardier and, as it unfortunately happens, tne most 
inferior varieties succeed; and in northern climates the season of giowth is 
so short and capricious as to render grape-growing a very unprofitable culture. 
In all such cases the mode under consideration is to be recommended 

The question has been put as regards the propriety or necessity of growing 
native grapes in this manner, when, with the same amount of trouble and expense, 
the finer and higher-flavored foreign grapes may be produced. My reply to this 
is that the foreign grape cannot be produced in equal condition with the same 
care and cost ; and as regards the higher or finer flavor of the foreign varieties, 
there is much error extant. If we except the peculiar aroma of the Muscat 
varieties, there is probably no foreign ^grape that would be preferred to the lona 
when ripened under these conditions; even as regards size and beauty of bunch 
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* and berry, when properly thinned, they are all that need be desired. Then the 
Maxatawny, Delaware, and Diana are but little inferior, and, so far as variety 
of flavors is concerned^ they are not surpassed even by the foreign sorts. 

The southern varieties of chicken grape, such as Lenoir, Devereaux, and 
Herbeniont, which rarely ripen to perfection in the northern States, can be 
matured in these structures. Although the berries of these varieties are small, 
they possess a piquant flavor altogether peculiar, and are very fine when in per- 
fection. The care required in the management is of the most simple character. 
A glass roof supported on posts will answer every purpose except security against 
depredators. If the sides and ends are covered, with common boards^ ample ventila- 
tion being provided by openings on all sides, so that the roof may be permanent, 
and these openings covered with wire or other netting, bkds and wasps would be 
excluded — both of which are frequently troublesome — and the building other- 
wise properly secured. 

The daily routine of attention generally practiced, and supposed to be neces- 
sary, in the culture of the foreign grape under glass, is not required with, the 
native varieties. The ventilation should be continuous — no closing up, unless 
it may be desirable as a security against unusually severe storms or during 
extreme colds in winter. A dry atmosphere after the fruit is set is rather favor- 
able. If thrips are observed on the foliage, fumigations with tobacco will drive 
them out, and, the roots being in an outside border where they are under the 
influence of the natural atmosphere, the plants require no more of special atten 
tion than vines in the ordinary vineyard. 

The subject is well worthy the attention of those whose situation will not 
enable them to secm-e fruit in open-air culture 5 and even in the most favored 
grape localities, to insure table fruit of the best kind, this plan will be found 
exceedingly satisfactory. 

ABBOKETmi. 

In accordance with your instructions, I have prepared a plan for laying out 
the new grounds of the department as an arboretum. 

The design includes a fist of all trees and shrubs which are hardy, or sup- 
posed to be hardy, in this latitude, arranged in accordance with the classification 
of Dr. Gray, in his Manual of Botany, also with a due regard to landscape effect, 
the design being an endeavor to combine a complete arboretum, arranged in 
strict accordance with a botanical system, and at the same time produce a high 
degree of efiective landscape gardening and pleasure-ground scenery, a combina- 
tion not hitherto attempted on a similarly extended scale. 

With regard to the value of an arboretum, it may be stated briefly that its 
utility is as obvious and important as any other museum of natural history — 
certainly not inferior to any in the intrinsic value of its connection with arts and 
manufactures, and presenting a school of instruction that will largely tend to 
advance our progress in the knowledge of vegetable physiology, and furnish a 
strong incentive to botanical studies. 

Unlike many other museum collections, this will constantly vary in its beauty 
and attractions ; the yearly development of individual forms, with its combinations 
of form, foliage, flowers, and fruit, the opening buds in spring, and the gorgeous 
hues of the autumn foliage, represent extreme periods between which each day 
has its own peculiar beauties. 

To the artist such, a collection presents a field where may be studied the form 
of every leaf and outline of the superior vegetation of the temperate zones, and 
the botanist will here find the material living presence of those objects which, in 
their more refined relations, enter into his abstract and , recondite arrangements. 

Such a collection of plants has been a long-felt want in this country, and it is 
doubtful whether any other can compare with it in arboreal wealth. The reports 
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of the Pacific railroad survey reveal a vast number of plants and trees, few of 
whicli have as yet been introduced to cultivation. It is to be hoped that efforts 
may be made towards gaining a more intimate knov^^ledge of the botany of the 
western States and Territories, and living plants secured and placed in the 
arboretum. 

Immediately in front of the Department building a design is introduced for a 
strictly geometrical garden, in order to produce an effective example of this style 
of improvement as a fitting accompaniment to such a structure — the only con- 
nection in which architectural terraces and similar features are admissible. 

The roads and walks are so situated as to render access easy to all prominent 
portions of the ground. At no time do these form an essential feature -in beauty 
of scenery ; they are so entirely utilitarian in character that their beauty is one 
of necessity only 

NOTES OK" GKAPE CLIMATES 

During the latter portion of the month of August I was authorized to visit 
some of the principal grape-growing localities in the States of New York, Ohio, 
and Missouri. Much valuable information was collected during the brief tour: 
The great extent and success of vineyard culture on the shores and islands of 
Lake Erie promised a field of much interest, and expectations were more than 
realized, both in extent of operations and results. 

The influence of large bodies of water in ameliorating climates is well under- 
stood, and has been turned to practical advantage in this locality in the produc- 
tion of the Catawba and other grapes that ripen to great perfection under the 
lake influence, while further south and more inland these fruits are a very uncer- 
tain crop, seldom obtaining perfection before being cut down by the frost. The 
influence of the lake, with the accumulated heat of summer, in warding off, 
early fall frost, and thus virtually lengthening the season to an equality with 
climates of several degrees of more southern latitude, is happily accompanied 
with a hygrometrical condition of atmosphere which seems eminently congenial 
to the healthy growth of the grape. 

The leaf mildew, owing to comparative freedom from heavy dews, is not so 
prevalent as to cause serious injury, although the plants are not altogether 
exempt from this malady ; the rot in the berry is more frequently seen, especially 
on soils rich in organic matter ; on black, mucky soils this disease is very injurious. 
It attracted but little attention until within a few years ; now, however, it is assum- 
ing proportions calculated to excite anxiety. 

Cincinnati and neighborhood has long been specially identified with the pro- 
duction of wine, and was for many years considered as possessing unu§ual cli- 
matic advantages for the culture of the grape. As vineyards extended over other 
and distant portions of the country it was found, on comparing results, that the 
supposed peculiar adaptability of that region was largely imaginative. Many 
of the older vineyards are on poor declivities, where they seem to have failed 
from sheer want of nutrition. It is also presumable that a msfnagement based 
upon the experience and practice of foreign vignerons has had an injurious effect 
upon the health of the American species and varieties. 

Of late years many new plantations have been made, and the vines are more gen- 
erously and liberally treated, both in regard to soil and manipulation. These 
present a very healthy and promising appeai*ance, with no more than an average 
liability to disease, depending upon treatment and location. 

Hermann, Missouri, maybe cited as another representative point of grape and 
wine culture. Many varieties attain perfection here that fail to ripen in more 
northern regions. I have nowhere seen so many varieties in equal health, 
though such as are subject to rot in other localities are also similarly affected, 
and mildew is also more or less to be found, according to position and nature of 
varieties. 
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The supposition that successful grape-growing is confined to localities bordei'- 
ing on large bodies of water does not seem to be supported, at least to the extent 
claimed. It is a great mistake, however, to suppose that this claim is merely 
hypothetical. It has long ago been observed that the vicinity of lakes is 
exempt from early autumn frosts ; thus the season of growth is greatly extended, 
and late varieties will ripen to a perfection that cannot be attained in localities 
many degrees southward, where the growth is destroyed by early frosts. The 
equable degree of atmospheric humidity and comparative exemption from heavy 
dews are conditions extremely favorable, as seen in the general healthy appear- 
ance of the vines, and although mildew may be occasionally seen on the foliage, 
it is rarely so prevalent as to seriously injure the crop. 

Another example of a favored region is found at Hammondsport, Steuben 
county, New York. Here the Catawba and other late grapes mature, and their 
culture is rewarded by a remarkable degree of success, taking the latitude into 
consideration. These extensive vineyards are on steep hill-sides, extending 
for several hundred feet above the valley ; the soil is a drift formation, and 
the surface is thickly covered with loose shale 5 in many acres the soil seems 
completely covered with stones. The infiuenoc of Keuka lake is supposed to 
account lor the success of this locality, but some of the best vineyards are so 
far from the lake that its agency can have but little if any effect on the climate; 
the body of water is also too limited to eflPectually lengthen the season of growth, 
as is unquestionably the case on the shores of the great lakes. The adapta- 
bility of this locality for grapes may be attributed to the nature of the soil and 
the configuration of surface. The deposition of heavj^ dews is prevented owing 
to the great elevation, combined with the heat absorbed during the day by the 
abounding stony surfaces, so that the plants are exempt from mildew, and the 
foliage uninjured until growth is checked by frost. The soil is of a character 
that insures a healthy but not an over-luxuriant growth ; the wood matures as it 
grows, a valuable condition not always realized. There is no excess of succulent 
vegetation ; even the extremities of the branches are brown and hard before the 
crop is gathered. The excellent quality of grapes ripened under such favorable 
circumstances cannot be questioned. 

The distinguishing peculiar ity of a good grape climate is that of the entire absence 
of mildew on the foliage. This statement is made with a knowledge of the dis- 
astrous effects of rot in the berry, which is found occasionally in sections where 
leaf blight is seldom seen, and in such sections is properly considered the greater 
evil of the two ; but if we sum up the experience of grape-growers throughout 
the country we shall find that success or failure of varieties are wholly depend- 
ent Apon the absence or presence of mildew. The Delaware may be noticed as 
a variety not subject to failure from rot in the berry, ripens early enough to bo 
available over as gTeat an extent of country as any kind in cultivation; has 
intrinsic merits that would place it even in the most limited collection, but it is 
so liable to mildew as to restrict its culture to a few certain or rather uncertain 
localities. It cannot be planted with the same freedom as the Concord, Perkins, 
Ives, and others of equal hardiness in resisting mildew. Even the foreign grape 
succeeds admu-ably if protected from mildew, and only for this disease could be 
cultivated with as much certainty as the Concord. 

It is a difficult matter for those who are fortunately placed in favorable' local- 
ities, and whose observations have not extended beyond their immediate neigh- 
borhood, to realize the extent of this disease; they are under the impression that 
its importance is exaggerated. A moment's consideration might convince them 
that if the disease did not exist there would be no occasion for allusions to it. 

Seeing that the hygrometrical conditions of the atmosphere have so much 
influence on the health of the grape, it beconies a leading question how best to 
reach a knowledge of suitable localities. I conceive that this may be ascer- 
tained from a series of systematic and thorough hygrometric observations, both 
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in localities known to be favorable as well as in those where failures constantly 
occur. By this means facts may be accumulated regarding the actual degree of 
humidity in the air most favorable to the development of grape fungi that will 
enable us to test, by proper instruments, the adaptability of any locality for suc- 
cessful grape culture, and avoid the many disappointments and losses consequent 
upon the absence of accurate data on this subject. 

So far as present knowledge warrants an opinion, a good wine-growing region 
is one where the season of growiih is of sufficient length to ripen, to perfection 
our best wine grapes, exempt from late spring frosts, heavy summer dews, and 
early frosts in autumn. There are many points in the northern and western 
States where all these conditions exist, so far as refers to the varietjjes of the 
Labrusca and Cordifolia species ; but, entertaining the opinion that the southern 
varieties of the chicken grape, such as Lenoir, Devereaux, Herbemont, Norton's 
Virginia, Cynthiana, and Cunningham, will produce a distinct class of excellent 
wines, (if they do not ultimately take the lead in this production,) we must look 
to regions where these varieties can be matured. 

About 10 years ago Mr. Silas McDowell, of Franklin, Macon county, North 
Carolina, directed attention to the " Belt of no frost, or Thermal belt," on the 
slopes of the southern Alleghanies. Various communications were published by 
Mr. McDowell, which attracted notice at the time. Convinced that these observa- 
tions were of great value, and directly applicable to our subject, it may not be 
out of place to quote from the more recent of these letters : 

Among the valleys of the southern Alleghanies sometimes winter is succeeded hy warm 
weather, which, continiiing through the months of March and April, brings out vegetation 
rapidly and clothes the forests in an early verdure. This pleasant spring weather is termi- 
nated by a few days' rain, and the clearing up is followed by cold, raking winds from the 
northwest, leaving the atmosphere of a pure indigo tint, through which wink bright stars, 
but, if the wind subsides at night, the succeeding morning shows a heavy hoar frost; veg- 
etation is utterly killed, including all manner of fruit germs, and the landscape clothed in 
verdure the day before now looks dark and dreary. 

It is precisely under this condition of things that the beautiful phenomenon of the vernal 
zone, or thermal belt, exhibits itself upon our mountain sides, commencing about 300 feet 
vertical height above the valleys, and transversing them in a perfectly horizontal line through- 
out their entire length like a vast green ribbon on a black ground. Its breadth is 400 feet 
vertical height, and from that wider, according to the degree of the angle of the mountain 
with the plane of the horizon. Vegetation of all kinds within the limits of this zone is 
untouched by frost ; and such is its protective influence that the most tender of our native 
grapes Ijas not failed to produce abundant crops in 26 consecutive years. The thermal belt 
must exist in all countries that are traversed by high mountains and deep valleys, as the 
natural causes that produce it are as infallible as those which produce the rainbow in the 
clouds. 

The philosophy of the subject is described as follows : 

Frost is but crj^stalized dew, and can only form during clear, still nights, when the atmos- 
phere is in repose. The atmosphere, when at rest, falls into a series of strata, one lying 
above the other, the heaviest stratum becoming the base of those above it, and all take posi- 
tions according to their weight and density, upon the principle of gravitation. 

Heat is the agent that produces this result. The heat is of two kinds, both from the same 
source ; the primary one being the sun's rays direct, and the other the heat reserved or 
retained by the earth. This heat is ever radiating, and in cold, clear, still nights it mounts 
upward through the cold, damp air, taking from it its caloric, while the latter rushes down 
in a cold frost, producing currents, and hence the lowest ground in a valley is ever subject 
to the hardest frosts. The warm, dry, light current keeps mounting upward' like cork in 
water, until it reaches a stratum of atmosphere too thin and light to support it, when it con- 
sequently falls back and forms its warm, dry, genial stratum upon the top of the lower or 
frost stratum : and hence in cold, iTosty nights is produced the phenomenon of the vernal 
zone. 

It is a fact that can be well attested, that all attempts to cultivate the grape in our low, 
damp valleys have utterly failed, the plants being attacked by what is called the mildew- 
blight ; whiFe the few vines that grow upon the small farms lying high upon the mountain 
sides have ever matured their fruit in the greatest perfection, and the true reason of this is 
that all good varieties of grapes are of tender organization, and easily affected by a damp 
atmosphere and chill dew. And on the mountain, being within the comparatively dry 
thermal zone, they grow in an atmosphere peculiarly adapted to the delicacy of their tender 
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organization. In view of these facts, I say confidently that any well conducted effort al 
grape culture will succeed, whether it be upon the slopes of our AUeghanies, or upon the 
mountain sides that skirt the vallejs of the northern States, and all that is required to insure 
success is to ascertain where this thermal belt is, and to plant the vine within its limits. 

As may be rv/idily imagined, tins belt varies .m its lieight above tbe vallej^s, 
according to the configuration of the country, independent of the height above the 
level of the sea ; there cannot be any doubt but that, either by observations on 
vegetation or by instrumental tests, these favorable zones will be detennined, 
and grape culture reduced to a certaiaty, instead of being a matter of individual 
experiment, as it is at the present time. 

IMPORTANCE OF A ITNIFORM SUPPLY OF WATES IN PLANT CULTTTRE. 

If there is any one element in plant growth of more importance than another, it 
is water. Crops usually fail or succeed in proportion as they receive an equal dis- 
tribution or uniform supply of this element. Failures are more frequently referred 
either to a deficiency or to a surplus of rain-falls than to any other cause. Hence 
one of the chief essentials to culture is to maintain the presence of a proper amount 
of available water to crops, and, as far as practicable, guard against excess on 
either side. And this is entirely within the control of the cultivator; the three 
operations of draining, subsoiling, and mulching, when properly understood, com- 
prise all the requisites of success, and enable him, in a very great measure, to 
regard with comparative indifference whether the season prove unusually wet or 
unusually dry; if the former, the drains remove all superfluous water, and the 
loosening of the subsoil allows the egress of water through all its pores, which are 
speedily filled ; and mulching tlie surface, so as to prevent evaporation, retains 
the water where plants can reach it, instead of its being rapidly consumed by 
drying winds sweeping over the soil. 

Of all operations relating to soil cultm'e, there are none whose value is so well 
established as these, and yet they are operations to which the great majority of 
cultivators are strangers. Crops may be deluged, starved, for want of proper 
depth of soil, or bmned up by drought and heat, yet the well known remedies 
against such extremes, are practically ignored. 

Objectors to draining frequently argue that in a climate subject to long-con- 
tinued droughts it is worse than useless, as it would still further increase the evils 
resulting from a deficient supply of moisture. It seems not to be generall/under- 
stood that draining in connection with proper culture, increases the capability of 
the soil for absorbing and retaining moisture. Place a sponge in a tight vessel 
and sprinkle it with water j for a time it will all be absorbed, but as soon as the 
pores are filled it ceases to be taken up. Soils act in a similar manner. They 
also have their respective absorbing capacities, varying, of course, according to 
their natm'e, whether a compact clay or a peaty morass. The last is of such 
an absorbent character as to be commonly designated spongy. The object in 
draining is simply to allow the superfluous water to pass off. No water can 
reach the drains until the pores of the soil are satisfied or filled. It is there- 
fore evident that the deeper the soil is drained the greater becomes the reservoir of 
contained moisture, so that on soils of a gravely or sandy nature a more luxu- 
riant vegetation will be produced after they are artificially drained. With clay 
soils this improvement is still more obvious ; no good clay soil can be considered 
in best cropping condition until drained. Tillage, manures, and seed are to a cer- 
tain extent wasted on the best clays without this fundamental improvement. 

The utility of deepening the soil cannot be questioned. In common parlance 
a good soil is seldom mentioned without the addition of the word deep^ thus tes- 
tifying to the value of this property, yet how few make any attempt to deepen a 
shallow soil. The probability of bringing to the surface a poor strata has been 
given in argument against subsoiling. Even if this were the result it would be 
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an additional reason in favor of lue process, as it \^'ouid place the soil v^bere it 
can be enriched ; but subsoiling proper only loosens the under strata. Trench- 
ing, which implies a reversal of the soil, may occasionaiiy afford grounds for this 
objection, at least for a tinae, until it becomes properl}^ ameliorated. 

Draining and subsoiling therefore increase the amount of available mois- 
ture in the soil. To keep it there for the beneiit of vegetation, and prevent its 
escape by mere surface evaporation, we have recourse to mulching. As it is 
generally known, this operation consists in covering'' the soil with any loose ma- 
terial, such as straw, wood chips, tan bark, &c., and although it may not be 
' practicable to carry out tliis process to any great extent in agriculture, yet in 
orcharding, and indeed all tree cultm*e, as well as in the case of small fruits, it 
is a commendable practice, the advantages of which £^re well authenticated. 
Especially in newly formed plantations is its great value conspicuous ; not only 
is evaporation arrested, but the soil is secured against the compacting effects of 
heavy rain falls, weeds are kept down, and root growth encouraged. But where 
it is not expedient to apply foreign matter to the surface an efficient substitute 
can be had in the soil itseli^ by simply keeping the surface loose by cultivation. 
A few inches of loose, powdery soil on the surface fomis a capital non-conducting 
stratum, and likewise has the great advantage of being easily secured. 

It cannot be too often repeated that the three cardinal operations in soil cul- 
ture are draining, Gubsoiling, and mulching. 

WILLIAM SAUNDERS. 

Hon. HoBACE CAPEOiT, Commissioner, 
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Sir : I have the honor to submit the report of the chemical division of this 
Department for the year past, embracing a statement of the work done in the 
laboratory during that period. 

In reviewing the variety of the operations carried on therein, I am happy to 
say that it corresponds more nearly than hitherto to what properly belongs to 
agriculture, and that much of the assistance before lent to private entei'prise has 
been withheld. The efforts which have been made to effect a change in the 
employment of the laboratory by directing its labors to subjects of importance 
to scientific agriculture bave been in part successful. 

A number of analyses not in the special domain of agricultural chemistry 
have been made at the solicitation of correspondents of the Department. The 
following classification represents the variety of that portion which w^as deemed 
worthy of examination and report. 

Abstract of tlie variety of analytical tcorh performed in tJie laboratory during 1867. 



Earth paints. 
Fullers' earths. 
Steatitic clays. 
Ferruginous clays. 
Silico-aluminous clays 
Argillaceous clays. 
Calcareous clays. 
Limestones in variety 
Calcareous minerals. 
Roofing slates. 
Varieties of |lyrites. 
Bituminous shales. 
Blendes. 
Copper ores. 
Gold ores. 



Silver ores. 
Iron ores. 

Wine from wild grapes, Massachusetts. 

Wine from California. 

Wine from Missouri. 

Wine from New York. 

Wine from North Carolina. 

Mineral waters from District Columbia, Vir- 
ginia, Maryland, and Illinois. 

Shell mcrls from Mississippi, Virginia, and 
Maryland. 

Green sand marls from Maryland and Vir 
ginia. 

Stone marls from Mississippi. 
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Also examinations for other departments of tlie government. 

During the summer and autumn the laboratory has been occupied with a series 
of experiments upon the absolute growth and relative saccharine richness of the 
sugar beet. In the report of last year I called the attention of the late Mr. 
Newton (Commissioner) to the great importance of devoting the efforts of the 
Department to the sugar interest of the country, and coupled with it the necessity 
of placing the growth of the sugar beet and sugar manufacture from it more 
prominently before om: people as a new industry, and a source of great national 
wealth. 

Considering the great extent of territory of the United States, and how large 
a portion lies under the south temperate zone, it is remarkable how few plants 
have been cultivated for their value in sugar. To show this fact it is only neces- 
sary to submit the following table : 

Amount of sugar and molasses produced in the United States in 1860, fivjn the 
eighth^nsus United States, 



Caue sugar, in hogsheads of 1 , 000 pounds each 230, 982 

Maple stigar, in pounds 40, 120, 033 

Molasses, of cane, gallons of i 14, 963, 996 

Molassefl, of maple, gallons of 1, 597, 274 

Molasses, of sorghum, gallons of 6, 698, 181 



Of the 230,000,000 pounds cane sugar raised in the United States Louisiana 
had produced, up to 1860, 221,000,000 pounds. 

The importations of sugar into the United States inthesameyear (1860) were 
as follows, (from Commerce and Navigation Report, 1860 :) 



Brown sugar, pounds 692,944,872 

Loaf and refined, pounds 771, 334 

Molasses, pounds 86,352 

While clayed powdered sugar 1, 035, 639 



These figures show how small a proportion of the sugai* consumed in this 
country has been raised within its limits ; this, too, in a year during which there 
was no unusual interference with the industry. 

The country should be able, under an improved system of agriculture, not 
only to supply its own demand for this necessary article of diet, but should also 
be able to export a surplus each year to Europe, To give an idea of the extent 
of the European demand the following table is taken from Stammer's Jahres 
bericht der Zuckerfabrikation, 1866 : 

Sugar consumption in Europe in the year 1865. 



Country. 



Belgium 

Denmark 

Great Britain and Ireland . . . 

France 

Greece 

Hauseatic towns and islands. . 

Holland ^ 

Italy 

Austria 4 

Portugal 

Russia - 

Sweden and Norway 

Switzerland 

Spain 

Turkey 

Zollverein, (Germany) 



Minor European states . 

Total 



Population. 



Weight in Zoll- 
verein cwts. 



4, 370, 000 

1, 500, 000 
30, 000, 000 
38, 000, 000 

1, 000, 000 
900, 000 

3, 000, 000 
21, 5O0, 000 
38, 259, 470 

3, 800, 000 
80, 000, 000 

3, 500, 000 

2, 500, 000 
10, 000, GOO 
15, 000, 000 
34,670, 330 



2D4, 000, 000 



568, 020 
170, 000 
11, 028, 200 

5, 587, 980 
66, 613 
231, 668 
403, 890 

1, 093, 127 

1, 110, 591 
250, 000 

1, 330. 000 
410, 914 
264, 685 

1, 026, 291 
476, 088 

3, 428, 639 



27, 416, 715 
4, 259, 782 



31, C7b', 497 
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To meet this demand sugar is supplied in the following channels, and from 
only two botanical sources, viz.^ the cane and the beet : 

Beet sugar production and colonial sugar entries in Europe in 1865. 



Countxy. 



Great Britain and Ireland - - 

France 

Holland , 

Spain 

Portugal 

Belgium 

Denmark 

Sweden and Norway 

Hanseatic and other ports . 

Zollverein 

Austria 

Russia 

Poland 



Total. 



Cane sugar im- 
ported, inZoU- 
verem cwts. 



11,382,895 
4, 573, 3G0 
2, 292, 000 
1,092,723 
250, 000 
200, 000 
500, 000 
357, 000 
507, 000 



21,155,427 



Beet sugar pro- 
duced, in Zoll- 
verein cwts. 



Total, in Zoll- 
verein cwts 



3, 800, 000 
70, 000 



500, 000 



3, 600, 000 
1,300,000 
1,000, 000 
300, 000 



10,570, 000 



11, 

8, 

1, 



382, 895 
373, 360 
362, 000 
092, 723 
250, 000 
700, 000 
500, 000 
357, 000 
507, 000 
600, 000 
300, 000 
000, 000 
300, 000 



31,725,427 



A glance at this table shows that after only half a century of existence the 
beet-sugar production is one-thu'd of the total supply, and is every year increas- 
ing. The following return for ] 866 shows that this production rose above one- 
thjrd of the total, and this allows a greater consumption per individual, w^hich 
in one European country (Russia) was as low as 1 pounds per head, or 
■^Q of what is consumed in Great Britain. 

European heet sugar production for three years ending 1866. 





1865-'66, in 


1864-'65, in 


1863-'64, 


Comitry. 


Zollverein 


Zollverein 


in Zollve- 




cwts. 


cwts. 


rein cwts. 




3, 698, 825 


3,413,214 


3, 023, 600 




5, 354, 940 


2, 980, 280 


2, 109, 340 




1, 350, 000 


1,691,280 


1,169, 057 




1, 000, 000 


1,534,505 


1,413,263 




831,037 


437, 696 


400, 620 




300, 000 


230, 000 


217,517 




70, 000 


50, 000 


50, 000 


Total 


12, 604,802 


10, 337, 175 


8, 443, 397 



The circumstances at the close of our civil war were such that the cultivation 
of the sugar cane as a branch of industry was completely arrested, and has not 
since been resumed. The only sugar produced in this countiy is that of the 
maple, which is limited in extent. The attempt to separate and crystallize the 
cane sugar of sorghum on a large scale has been wholly unsuccessful, and as a 
sacchariferous plant it is only valuable for its molasses. 

~ In view of these conditions of sugar growth it appeared to the chemist that 
some experiments should be made by this department to aid the effoits of 
various cultivators in the western States to manufacture sugar from beets. 
The advantage of the oultiviftion of beets for sugar rests upon many valuable 
3 
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recommendations. To the farmer it is a crop demanding less time and labor 
than the sugar cane^ an acre of beets requires 45 days' labor of one man and 
14 days' labor of one horse. The produce is^ as before stated, over 9 cwt. 2 
qrs. Under the longest system of cultivation the gTound is occupied eight 
months. According to the United States Census Reports, (agricalture,) I860, 
"a domain of 360 acres in the south is worked by 150 negroes, which, reckon- 
ing the time the crop is on the ground at 14 months, would bring the number ol 
days' labor by one man to 177 per acre." According to the same authority an 
acre of land in sugar cane yields in 14 months 15 cwt., 1 qr., and 10 lbs. 
Remarking upon this the superintendent of the census says: ^^Such an expend- 
iture of labor must, in the nature of things, absorb the greatest part of the prof- 
iis; and it was shown that the cost of cultivation and manufacture of cane sugar 
was equal to the value of the produce." In the altered condition of tlie laborer in 
the south, and the consequent subdivision of land, we may look upon the culture 
of sugar from the sugar cane as abolished as a branch of national industry ; the winter 
climate of the south shows it to be less favorable than that of the West India 
islands, and other crops requiring less time aud labor v/ill necessarily be grown 
in a newly established rotation. 

The value of the beet cake, or the residue after the preesiire, is very great 
when used as a food for cattle. It is both nutritious and agreea])le, containing 
a considerable amount of sugar which under the ordinary processes is not rem.oved, 
besides all of the albuminous or protein -yielding nitrogenous matter, so that a 
large amount of manure is thus secured in the most profitable way. During the 
late growth it is often customary to remove some of the leaves of the plant, and 
thus a large amount of fresh food is secured during the period of growth. The 
fact that the cane refuse, or bagagse, if not fit for food, is useful as fuel in boil- 
ing the juice, is nut an equal set-off to the manure value of the beet, since under 
sugar-beet cultivation no farmer will think of manufacturing sugar on his own 
fann. 

The earlier attempts made in this direction in this country have, until very 
latel}^, proved unsuccessful, owing perhaps to want of appreciative combination 
between the grower and manufacturer. To be successful the beet must be grown 
on a large scale, and the sugar manufactured on an equally extensive plan. No 
efibrts of individual farmers nor small combinations of rural districts can be suc- 
cessful, since large capital and improved machinery are necessary for economical 
production. 

When we consider that a mral establishment in France will operate on not 
less than 5,000 kilograms per day, 150,000 kilograms per month, or 1,500,000 

kilograms in the season, it may he seen that the manufacture can only be carried 
on by copartnership with large farmers, who can forego immediate returns, and 
•also derive further profit from alcoholic distillation; and that the small pro- 
ducers of ten, twenty, fifty to a hundred tons of beet (a numerous class) would 
be outside of these operations. 

To make the cultivation a success, it also needs amelioration of soil by judi- 
cious rotation, full use of residues, and rational choice of manures j a greater 
solidarity between fanners and manufacturers; between the wc^kshop and the 
farm, and between him who sells and him who manufactures ; w^hen the beet 
will be bought according to its value in sugar, and when factories will be built 
by the formation of farmer companies. 

Much of the success of beet- sugar manufacture in Europe is due, not merely 
to the improved treatment of the juice and to new machinery, but also to the 
selection of improved varieties of the beet. Dubrunfaut in his work, "Art 
de Fabriquer le sucre de betteraves," Paris, 1825, quoting from Payen, in the 
Technological Dictionary, gives the Beta Silvestris as the first variety, and Beta 
Alba as the second, with other varieties and sub-varieties of less value — as the 
Castelnaudary, &x. The order of richness in sugar was: 1st. Beta Alba; 2d. 
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Castelnaudary. Tlie varieties of Beta Alba have been multiplied since, and 
better races now supplant the older ones, the Castelnaudary having almost dis- 
appeared. Those brought into notice by M. Vilmorin are much cultivated in 
France ; the Magdeburg and Silesian beets are largely grown in Germany. 

Believing that differences in climate in the two continents, not hitherto appre- 
ciated, might have some influence in varying the amount of sugar which the beet 
in Europe has been proved capable of yielding, and that this variation might be 
recognized by cultivation under such surveillance that the climatic conditions 
should be accurately known, I placed the subject under the notice of the late 
Commissioner, Mr. Newton, requesting that a series of experiments on the growth 
of reliable French beets might be carried out on the experimental farm dming 
the year. Mr. Newton immediately gave the necessary instructions to obtain 
the seed and have the beets raised in the way indicated. Upon these plants the 
experiments now detailed were conducted. 

The cultivation was not carried out in a careful manner, and the roots were 
neither so large nor saccharine as M. Vilmorin states them usually to bo when 
grown in France. The varieties were so^vn upon soils of different tenacity and 
richnees, and the drainage was not uniform — a fact which, taken in connection 
with the rain-fall, will explain the sudden weekly variations in the percentages of 
sugar. 

In cultivation the beet succeeds wheat or oats. An ordinary rotation in 
Francois: 1. Barle^'', or wheat, with manure. 2. Beets. 3.- Oats. The beet 
should be sown as late as possible, on ground which is not highly or freshly 
manured, as in such case it will run into top, throw out too much root and aug- 
ment the proportion of water, at the same time gaining a disagreeable taste. The 
latter i^as believed to be due to the entry of am^ioniacal salts into the root, derived 
from the decomposition of animal manures ; but Michaelis has shown, with some 
reason, that ammoniacal salts do not exist ready formed in the juice, but are the 
products obtained by treatment with lime or other alkaline bases. Whether this 
be a constant fact or not, it is certain that fresh manures diminish the percentage 
of sugar, both relatively and absolutely, as is noticed further on in detailing the 
experiments of M. Corenwinder. 

It would be hasty to make any approximate statement of the amount of manu- 
factured sugar which an acre of sugar beets grown in this country can produce,' 
as enough is not yet known of actual growth in various latitudes to determine 
the average yield. The beet grown in France in 1844 yielded from 7 to 14 
tons, and averaged from 7 to 8 per cent, sugar in the juice, while scarcely 
more than 4 J per cent, was separated. From 10 to 12 tons is an average crop 
in that country. At lOj tons the produce of sugar per acre is 9 cwt. 63 lbs., 
or 1,071 lbs., instead of 1,881, (the yield of 8 per cent, sugar.) The richness of 
sugar is ordinarily in the inverse ratio of the size of the beet, and in the dkect 
ratio of its density. 

In declaring what sections of our vast country are best adapted to the growth 
of the sugar beet^ we may be assisted by referring to the conditions of tempera- 
ture, moisture, and general climate which are found to exist in the Em'opean 
beet-growing regions. 

Early in the history of this Industry the roots were grown in the south of 
France, and it was believed that a warmer summer led to more saccharine juice; 
but experience has shown that the juice of southern France was less saccharine, 
and the cultivation is now limited to the north and middle of that country. The 
latitude of 45° has been asserted to be the southern limit of the sugar-beet cul- 
ture in France j latitude, however, is a poor guide on this subject, since an ex- 
amination of the isothermal and isotheral lines wiU show that, as a continent is 
variously warmed in proportion to its low level and proximity to large seas, so 
the temperature must vary in proportion, and follow the line of the lung axis of 
the elevated land. The countries of Europe in which the sugar beet is culti- 
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vated are cliiefiy tlie elevated lands, or the plateau of middle of Europe, being 
extended plains watered by large rivers and forming tbe water-sheds or diverts 
of many of the largest waters of that continent. This large tract of land is well 
moistened by summer rains, and it appears that the beet grows better and is 
richer in sugar when the rain-fall is greatest in summer. The beet must have 
abundance of rain during the spring and summer months. 

The experiments in this laboratory show that no real grow^th of vegetable 
tissue is made after the middle, of September, from which date the alteration in 
weight and the amount of juice vary w^ith the rain-fall of the period ; but there 
is no real grow^th, and hence the autumnal rains have no reference to tlie suc- 
cess of this^industry. Tbi?. explains why the European sugar beet has become 
valuable in proportion as it travelled northward. On the shores of the Mediter- 
ranean it is poor in sugar. North of the Alps, from the mountain country of 
southern Germany to the mouths of the Elbe, from the shores of the Baltic to the 
mouth of the Vistula, the sugar beet flourishes, even with a winter temperature 
down to +10°. As the plant is a biennial and can endure considerable cold in 
v/inter, the climatic condition of heat which favors its growth is a warm sum- 
mer temperature w^ith a high rain-fall. This condition exists in the north and' 
middle of France, over nearly the whole of northern and southern Germany, 
north of Vienna, all of Poland, Gallicia and "Russia, and eastward over the great 
plains of eastern Europe, embracing the country of the upper waters of the 
Dniester, Prepel, Dnieper, Vistula, Don, Dwina, Volga, and Koma rivers. This 
region gives a summer temperature from 55° to 74° E., and a winter mean from 
32° to +10° F. 

The beet region of France already alluded to conforms to these conditions, 
its isotheral lines including a mean summer temperature varying from 60° to 
74°, while its isochimenal (or winter) lines run somewhat below 32°. The total 
annual rain-fall of northern France is 22 inches ; that of southern France 23, 
and western France 24 ; yet the south of France, as mentioned, is not nearly so 
favorable to the sugar interest, for the reason that, although the total rain is 
equal to that of the other regions, but a limited amount falls during the summer, 
the wet season occurring in autumn. The mean annual fall of rain over the rest 
of France occm's so that in the north of that country the excess is in summer 
rather than in springy while in the west the rain-fall of spring is the greater. 
The average annual depth over France is 23 inches by the rain-gauge; over 
northern and southern Germany the annual fall is 26 inches and 21 inches respect- 
ively 37 per cent, of this occumng in summer, and 21 per cent, in spring. 
All of these countries yield a large amount of sugar in the juice. 

The success of raising beets for sugar in. Spain has not been promising. 
Almost the whole of that country lies in the region of autumnal rains, having a 
total rain-fall of 30 inches, 32 per cent, of which occurs in spring, and 29 per 
cent, in summer. A liberal supply of rain during the growth of the root appears 
to be necessary to convert a portion of cellulose into sugar. After the first of 
September no further active formation of cellulose takes place, the gain or loss 
of weight in the roots being due to the imbibition of more or less water by the 
rootlets, whicJi only serves to dilute the sap rather than to increase the sugar, 
and thus autumnal rains do not aid in matming the juice. 

As the causes which regulate temperature and moist ui'o operate over the United 
States in a dkection chiefly from north to south, rather than from east to west as 
in Europe, the belts of temperature corresponding to those of Europe are wider 
from north to south, hence a great extent of land is favorable to the adoption of 
this industry. The extreme south of this country is of course unfitted, and no 
line of latitude can here define the northern or southern boundary, since latitude 
and climate do not correspond. If a summer temperature of 77° F. be esteemed 
the highest for favorable culture, then the southern limit w^ould begin at the 
southern line of Virginia, on the Atlantic, reach latitude 35° in North Carolina 
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^nd Tennessee; running south of Louisville, and from tlience to Fort Leaven- 
worth, and from that point to the Llanos Estacados of northv/est Texas. 

The northern limit of hcet culture is doubtful. On the plains of Russia it i^ 
grown where the isochimcnal line is — 10°. If this Vvould hold good on this con- 
tinent, there is no portion of tlie United States too cold for its culture. This 
vast extent of country is naturally divided into two regions, viz : 1. The middle 
division of the temperate zone of the United States, lying between parallels 39 
and 43, comprising Massachusetts, Ehode Island, Connecticut, ISTew^ York, New 
Jersey, Pennsylvania, Ohio, Indiana, Illinois, low^a, Nebraska, southern Idaho^ 
and Oregon, with an area of 453,000 square miles, is favorable to beet culture, 
the mean annual temperature varying from 47° to 53° F. 2. The district 
between^ parallels 3-6° and 39°, embracing the border States, Delaware, Mary- 
land, Virginia, West Virginia, Kentucky,- Tennessee, Missouri, wdth Kansas, 
Colorado, Utah, Nevada, and northern California, possessing an area of 676,000 
square miles and a mean annual temperature of 50° to 60° F., is also favorable 
to the culture of the beet ; so that a belt of country seven degrees wide in lati- 
tude, and with an extent of 1,129,000 square miles, is open to this industrial art. 

North of 35° to the northern boundary line there is not less than 10 inches of 
rain in summer in the seaboard States, increasing in the Mississippi valley region 
to 14 inches and 15 in Ohio and Kentucky, and as far as 96° w^est longitude. 
Over the same region in spring there is a fall of 10 inches, increasing in the 
centre of the valley and reaching 13 inches in some places close to parallel 55°. 

Having thus called attention to the important subject of the relation of climate 
to beet growth, a recital of the operations conducted upon the beets grown for 
the special purpose of determining their value in sugar under certain climatic 
ranges is subjoined. In the first place it was deemed necessary that a knov/ledge 
of the range of the temperature and fall of rain should be secured as accurately 
as possible, so that the general rate of growth and augmentation in sugar might 
be determined in relation to temperature and moisture. 

Mean temperatures (ivecUy) and rain-fall from May 17 to Novemher 10, 1867. 



May 17 to May 23 

May 24 to May 30 

May 31 to June 6 

June 7 to Juno 13 , 

June 14 to June 20 

June 21 to Juno 27 

June 28 to July 4 

July 5 to July 11 , 

July 12 to July 18 

July 19 to July 25 , 

July 26 to August 1 

August 2 to August 8 , 

August 9 to August 15 

August 16 to August 22 , 

August 23 to August 29 , 

August 30 to September 5 

September 6 to September 12. 
September 13 to September 19 
September 20 to September 26 
September 27 to October 3..., 

October 4 to October 10 

October 11 to October 17 , 

October 18 to October 24 

October 25 to October 31 

November 1 to November 7 

November 8 to November 10. .. 



Inches 


Mean 


of rain. 


temp. 


0. 60 


59. 21 


0. 79 


68.21 


1.20 


71.96 


3. 80 


67. 23 


3.50 


75. 16 


0. 45 


71.17 


0. 50 


80. 44 


1.22 


76. 83 


0. 70 


71.68 


0.15 


75. 70 


0. 35 


76. 46 


1.80 


73. 87 


3. 23 


76.27 


5.90 


75.41 


0.95 


74. 00 


0. 10 


71.44 


1.10 


69. 33 


i.OO 


71.41 


n 


66. 40 


n 


61.^8 


2. 60 


56. 47 


0. OU 


57. 73 


0. 20 


60.51 


,4.25 


52. 90 


\ 


5 51.47 
) 60.73 



* Very slight.- 
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This record of the conditions of temperature and rain-fall during the period of 
i;>rowth was obtained through the courtesy of the Secretary of the Smithsonian 
Institution^ and proves the basis upon which the projected curves in the diagram 
of temperature and rain-fall have been drawn. It is proper to remark that this 
^^iimraer, in the District of Columbia, was unusually cold and rainy, being there- 
ft>re an exceptional season. It is judged on that account to have been more 
favorable to the growth of the roots, though it delayed the sowing until May 17. 

The growth of the plants was slow, and the first roots w^ere lifted for examina- 
tion at the close of July. The seed had been obtained from M. Yilmorin, Paris, 
in the early spring of the same year, and consisted of the following varieties : 
White Silesian, with red top; White Silesian, with green top; White Magde- 
burg ; Castelnaudaiy Yellow ; Beta Imperialis, (two varieties, Nos. 1 and 2 ;) 
Vilmorin's Improved White ; Improved White Imperial. 

The seeds were sown in the open air in the experimental farm on ground 
moderately manured with stable manure, and the cultivation was that pursued 
with the garden beet. 

As the investigations carried on had for their object a purely practical result, 
no observations w^re made upon the early growth of the plants. The first 
experiments were performed when the beets had attained some size — in the third 
week of July, or about the 67th day of growth. From the 24th of July until 
the 4th of November weekly examinations w^ere made, the results of which indi- 
cated the total growiih of the plant, as well as the special increase in the per- 
centage of sugar. 

The mode of selection for examination was this : Five roots of medium size, 
representing a week^s period of growth, were selected. The weights of these 
were ascertained, separating the tops close to the collar, and weighing root and 
top separately. The average growth depending on climate and soil was thus 
ascertained, as nearly as possible, and the exact relation between growth of roots 
and tops directlj established. The roots were then pressed in bags so as to 
remove the juice, w^hich was measured, its density noted, and tested for the acid 
and sugar present. The results obtained are given in the accompanying tables. 

As might be expected, where several varieties were grown under conditions 
almost perfectly similar, a uniformity of result was obtained as far as the general 
rate and period of growth of the plant were concerned. Whatever differences 
were observed might with justice be referred to such variations as distinguish 
one variety from another. The Castelnaudary Yellow, White Magdeburg, Vil- 
morin^s Improved White, and the Improved White Imperial are the varieties 
which yielded the largest amounts of sugar. The sudden falling of the sugar 
percentage at the close of September in all the varieties is remarkable; and as 
toward November, although the percentage of sugar increases, it never attains 
what it w^as in the middle of September, it is evident that there is no advantage 
in delaying the pressing of the roots beyond the 10th of September, and that 
nothing is gained by allowing the beets to remain in the ground after the 1st of 
October. 

While the varieties experimented on conform to the general tendency to two 
curves of sugar maxima — an early and late — when exhibited in diagram, the 
differences between them are very marked; but it is difficult to state how- much 
these differences may be owing to peculiarities of the individual variety, or to 
some conditions acting on the individual and not common to the whole. The 
curve of sugar increase follows, as a matter of course, the line of temperature, 
but appears to be more directly related with the curves of rain-fall, and appar- 
ently justifies the view put forw^ard previously, that the beet will only yield large 
amounts of sugar when the summer rain-fall is not below that of the spring. 

The diagrams on pages 40 and 41 will show the lines of sugar percentage 
throughout the period of examination, each page exhibiting four varieties. They 
are designed to afford an ocular demonstration of the figures contained in the 
tables, to which they correspond with the greatest possible exactnesfe». 
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Dnring the two weeks between the 9th and 22d of August^ as much rain fell 
(9.13 inches) as betw^een the first of June and the first of August-; An inspec- 
tion of the sugar curves Y/ill show that, w^ith one exception, the increase in the 
pei'ccntage of sugar was very marked. Again, between the 25th and 31st of 
October 4^^ inches of rain fell, and witli one exception in the following week the 
increase of sugar in the juice marked two per cent. 

An inspection of the cui-ves of these diagrams will show within wdiat a limited 
period of time the sugar exists in largest quantity. The maximum amount of 
sugar in the cultivation of 1867 was found between the 7tli of August and the 
20th of September. This is the richest period of the growth of the plant. From 
the 15th of October onward the rate of sugar in the juice again augments, but it 
never reaches the amount yielded in the close of August and 1st of September. 

On reference to page 38 there will be found a diagram of the rainfall and 
temperature, deduced from the record immediately preceding, and a comparison 
may be instituted between the curves of growth and fall of rain and mean tem- 
perature, and the close relation of these three conditions may be observed. 

The results of the examination of the growth of the beet and the constitution 
of the juice are given in the following tables : 

White Silesia7i Red Top, 



Date of ezperimem. 



July 24 

August 1 

August 7 

August 17 

August 27 

September 9. , 
September 23 
September 30 

October 7 

October iA ... 
October 21 ... 
October 28 ... 
November 4.j 



396.5 
692.2 

1,008.2 
982 

1, 079. 8 

1,473 

1, 515 

1, 530. 8 

1,461.8 

1,446 

1, 663 

1, 306 

1, 309 



236.7 

395 

23d 

159.2 

227 

208 

117.4 

118.2 

170.4 

123 

137 

145 

133 



85.90 
89. 32 
88. 00 
86. 26 
92.03 
90.79 
86. 60 
80. 00 
86. 66 
90.00 
83. 33 
86. 66 
73.33 



1.025 
1.030 
1.025 
1.024 
1. 024 
1. 026 
1. 032 
1. 035 
1. 022 
1.027 
1. 025 
1. 020 
1. 035 



4. 005 
4. 13 
5.93 
6. 97 

5. 70 
5. 30 
3. 99 
5. 34 
1.31 
3.23 
3. 21 
1. 53 



■s 



1.14 
1. 24 
1. 30 
.80 
.83 
.67 



Month. 



July 

August . - - 
September 
October... 



10: 18 
10 : 50 
10 : 135 
10: 90 



4. 00 

5. 68 
4. 87 
2. 66 



85. 90 
88. 90 
85. 79 
86.66 



639.7 
1,306.8 
1, 649 
1, 451 



667. 1 
342.2 
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White Silesian Green Top. 



iD&to of experiment. 


Average weight of 
roots. 


Average weight of 
tops. 


Per cent, of juice. 

• 


Specific gravity of 
juice. 


1 Per cent, of cane- 
Bugar iu juice. 


Acid, per cent. 




411.8 
634.6 
867 
1, 151. 8 
1, 440. 8 
1, 556. 8 
1, 365. 2 
1.387 
1, 182 
1, 376 
1,' 168 
1,495 


S25.8 
213.6 
152.6 
196. 6 
362 
381.4 
136.4 
• 146 
172 
143 
149 
135 












87.77 

84. C6 
88. 66 
93. 61 
90. CO 
91.60 

85. 00 
8a 50 
fid. 50 
81." 66 
78. 50 


1.038 
1.035 
1. C29 
1.028 
1. 030 
1. C'24 
1.030 
1. 0'j4 
1. 027 
L 040 
1.039 


4. 75 
4. 87 
6. 10 
7.20 
3. 51 

2. 45 

3. 76 
2.50 
2. 19 
4! 30 


1.20 
1.00 
1, 008 
1. 006 
.850 
.720 


















October 21 




October 28 














Month. 


c 

o . 
«_ ^ 

o£ 

o 


> 
< 


a> 
c; 

o 

bo Cm 

a o 
< 


I.- 

o 


0 


n* 

CO 

s 




10: 19 
10: 31 
10 : 100 
10 : 80 






637.6 
1,348.4 
1, 506. 6 
1,317.0 








4.24 
4.38 
3. 18 


87. 03 
91. 73 
85. 79 


710.8 
158.2 
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White Magdeburg, 


Date of experiment. 


1 

S>2 

OS 

»» 

> 

< 


o 

.s 

'S . 

?s 

I' 

< 


v 

'3 

o 

"5 

a> 
u 


o 

.t* 
't- 

t ^ 
<g 

"o 

a. 

05 


k . 

— 
si 

CI 


a 

<o 
tj 

Ih 

4) 




492 

572.4 

908.6 
1, 121.2- 

980.4 
1, 637 

1, 230. 2 

2, 068. 8 
1,369 
1, 504 
1, 589 
1, 472 
1, 422. 4 


251.2 
322. 6 
300 
360. 8 
242.6 
268.4 
207.5 
138 
142 
122 
170 
142 
99 


86. 72 
84. 10 
70. 51 
84. 90 
82. 17 

89. 94 
91. 60 
86. 60 

90. 00 
83.33 
86. 66 
88.50 
76.66 




3. 14 
5.00 
6. 70 
6.91 
6. 95 
7. 74 
3.27 
2.77 
2. 87 
3.16 
2. 96 
4.32 


1.17 
1.24 
1. 43 

.882 
1. 008 

.75S 




1.039 
1.043 
1. 030 
1.041 
1. 033 
1.028 
1. 026 
1.025 
1.026 
1. 029 
1. 030 
1. 035 
























October 21 




October 28 














Monthii. 


o 

ED 

o . 

o2 

o 

"S 


Is 

g 

a; 
< 


"S 

U OP 
0) u 

© 

e: O 
ui 

IS 

> 

< 


t 

■ S 

o 
h 


ci 

•a 
a 


i 
>^ 




10: 16 
10: 41 
10 : 150 
10 : 100 


3. 14 
6.39 
4. 59 
3.13 


86.72 
81.92 
89.38 
87.12 


492.7 
1,223 
2,206 
1,614 








731 
983 










593 
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Improved White Imperial. 



Date of cxperhneBt. 


Average weight of 
roots. 


Average weight of 
tops. 


Per cent, of jitice. 


Specific gravity of 
juice. 


Per cent, of cane- 
sugar in juice. 


§ 

ft 

3~ 
"5 




416. 7 
442.2 

729.4 
1, 051. 8 

953 
1,377 


199.7 
305. 8 
272.4 
289. 8 
240 
200 


87.11 
86.45 
80. 90 
87. 92 
87. 06 
83. 33 




3.05 
3. 95 

6. 78 

7. 30 
7. 34 
6. 74 


1.10 
0. 750 
0. 80 
0.820 
0. 90 
0. 79 




1.032 
1.035 
1.026 
1.036 
1. 037 




1, 728. 5 
1,461.4 
1, 494. 8 
1, 681. 4 
1,426. 4 
1.^37 


183.6 

126.8 

210.4 

2G6 

107.4 

108.4 


86. 60 
90. 00 
86. 66 
88. 33 
83. 33 
83. 33 


1.030 
1. 026 
1. 023 
1. 025 
1.035 
1. 030 


4. 75 
3. 65 
3. 95 

4.75 






























Month. 


o 

» 
cx, 

o . 

o£ 
o 


"S 

O 

la 

« o 

> 

< 


O 

u 6 

al O 
»-< 

o 


[5j 
*S 

'3 

o 


.9 

*c3 
O 


1 




10: 20 
10 : 40 
10: 98 
10 : 142 


3. 05 
7. 84- 
5. 74 
3. 89 


87.11 
85. 55 
84s 96 
86.32 









































Beta Imperialis No. 1. 



Date of experiment. 



July 27 

August .3 

August 9 

August 21 — 
September 6 . 
September 17 
September 26 

October 3 

October 10 ... 
October 17 . . . 
October 24 . . . 
October 31 ... 



292.8 

393. e 

670.1 

757 
1,149.C 

934 
1, 086. A 

987 
1,082 
1, 286 
1,300 

900 



< 



159 

209 

191.4 

136 

181.4 

160. 4 

138 

120. 6 

126 

172 

93 

84 



86. 59 

85. 24 
87. 15 

89. 74 

90. 55 
89. 28 

86. 60 
90. 00 
83.33 
£5. 00 
88. 33 
83. 33 



1.030 
1.030 
1.028 
1. 028 
1. 029 
1. 033 
1.083 
1.028 
1. 040 
1.040 
1. 025 
1. 027 



^ is 



5. 93 
5.50 

5. 27 
6. 12 
6.40 

6. 70 
4.81 
3. 70 

5. 90 

6. 30 
3. 00 
3. 20 



Month. 



o 








OQ 
ft 

o . 


o 


S % 




[io of 1 
roots 


Cj 


ft-3 

<D 

ec O 
u 


tal weigl 




< 


> 
< 


o 
El 


10 : 24 
10 : 23 
10 : 80 
10 : lOOJ 


5. 93 
5.63 
5. 40 
4.6 


86. 50 

87. 78 
89. 10 
84. 99 


379 
893 
1, 224 
984 



July 

August . . . 
September 
October... 



513. 2 
331 
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Beta hiiperialis No. 2. 



Date of experiment. 



July 27 

August 3 

August 9 

AuguKt 21 

September 5. . 
Soptfraber 17 
Sep^ ember 2G 

October 3 

October 10 ... 
October 17... 
October 24 . . . 
October 31 ... 



O 

'3 ,^ 
f o 

it 
< 


o 
To 

'o ^ 

5 


0 

"3 
0 

u 


0 


0 y 

pi 


Acid, per cent. 


25o 


li.'H. 2 




1. (]33 


0-7 

2. 37 


1. 004 


393. 8 


]92 


8h 74 


1. U26 


3. 30 


1.35 


• 51U.4 


29;]. 4 


79. 36 


1. 036 


6. 70 


1.26 


9:iS. 2 


212. 6 


87. 87 


1.027 


7.10 


0. 750 


1, 149. G 


IBl. 4 


88. 15 


1. 031 


7. 40 


0. 650 


1,14]. 8 


137. G 


90. 00 


1.035 


6. 10 


0.5L5 


1, ](iO.G 


377.4 


65. 00 


1. 037 


G.33 




1, 193. 4 


1C4. 2 


9i!. 00 


1.030 


4. 48 




J , 268 


157 


86. GG 


1. 035 


5. 10 




1,226 


158 


83. 33 


1. 035 


5. 50 




l,(il5 


223 


86. 06 


1. 034 


3. GO 




9G2 


12a 


78.33 


1. 035 


5. 80 





Month. 



July , 

August — 
September 
October..., 



10 : 19 
10 : 41 
10 : 65 
10: 71 



2.37 
5.7 
6.2 
5.0 



88. 00 
82. 90 
88.20 
83. 70 



423 
1, 150 
1,362 
1,028 ! 



727 
212 



Vilmorin^s Improved WJiite. 



Date of experiment. 



> 
< 



July 27 

August 3 

August 9 

August 21 

September G . 
September 17 
September 26 

October 3 

October 10 ... 
October 17 ... 
October 24 - . . 
October 31 . . . 



455. 

621. 

600 

901. 
1,2L7. 
1, 267. 
1, 608. 
1,862. 
1, 778 
2, 281 
1, 297. 
1, 082 



263. 2 

330. 6 

347.4 

353.6 

235. 4 

257.8 

208 

111.4 

188 

228 

117 

146 



86. 70 
82. 16 
86.16 
88. 83 
91. 95 
88. 16 
85. 00 
85. CO 

85. 00 

86. 66 
88. 50 
80. 00 



1.032 
1. 040 
1. 040 
1.032 
1.032 
1.040 
1. 035 
1. 026 
1. 035 
1. 030 
1,030 
1. 030 



3. 27 

5. 90 

6. 70 

7. 00 
7.406 
6.50 
5. 35 
3.62 
3. 20 

3. 80 

4. 31 
3. 95 



Month. 



^-2 



July 

August . . . 
September 
October... 



10 : 18 
10 : 21. 2 
10 : 73 
JO : 95 



3.27 
6.53 
6. 75 
3.81 



86.7 
84.4 

87. 5 
85.0 



615 
1,525 

1, 965 
1,2^8 



639 
171 
440 
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Castclnaudary Yellow. 



Date of expcrimenr. 



July 27 

August o 

August 9 

August 21 

Septercbci' f! . 
September J 7 

October :3 

October 10 . 
October 17 . . . 
October 94 . . 
October 2i. 



205.8 
230. i; 
300 
4G4. 2 
70y. 5 
9G8. 2 

T, 241.(5 

],13<).4 
[}G6 

1, 182 

1, 02n. 3 
878 



I 



130. 8 
238 
293. 
2(30.8 
227. 8 

ice. 6 
ie7 

119 
122 
136.6 
143 



84. 52 
81. 69 
81.92 
84.74 
86. 70 
81.25 
83. 30 
81. 66 
85. 00 
90.00 
76. 66 
73. 33 



1. 041 
1.032 
1. 030 
1.033 
1.034 
1.038 
1.038 
1,035 
1.030 
1. 030 
1.036 
1. 037 



5. 93 

4. 30 

5. 58 
7. 50 

7. 68 

8. CO 
5. 93 
5. 27 
5. 80 
3. 60 
6.10 
7. 20 



Month. 



> 
< 



Actual weight 



Jul^jr 

August . . . 
September 
October, 



10: 11 
10:12 5-6 
10 : 55i 
10 : 68 6-10 



6. 78 
5. 7Q 
6. 87 

5. 67 



84 

82. 78 

83. 23 
81.25 



July 27 373 

Aug. 21, (25 days,).. 734 
Sept. 17, (27 day 8,) 1.136 
Oct. 10, (23 days,) 1.115 
Oct. 31, (21 days,) 1.021 



361 
402 



An inspection of tlicse tables sliows some iinif ormity of results v/orthy of note. 

1. — The mature of tke acid of the beet. 

Fresh juice exposed to the air blackens, the discoloration beginning at the 
surface, passing down to the bottom of the vessel, and is hastened by stining, expo- 
sure of surface, heating unusually, and b}^ a larger or more watery condition of 
the beet. This is perhaps often confounded with the action which tannic acid 
when present exerts upon the acid of the pulp ) but juice expressed without con- 
tact of iron and kept in glass vessels also blackens, so that it depends on other 
causes. Dubrunfant states that when the roots are kept or dried for some time 
this blackening does not occur in the juice; and certainly if the acid of the juice, 
when freshly pressed, be neutralized with carbonate of soda, the blackening of 
the liquor is materially delayed. The cause of this change of color has not 
been sufficiently studied to enable any explanation of a satisfactory character 
to be ofiered. There arc several vegetable acids present in the juice j of these, 
oxalic acid predominates — as shown byPelouze and Spiller — ^but malic and citric 
acids have also been found to exist. Their presence and abundance are stated to 
bear a certain relation to the amount of sugar present. All of these acids^ and the 
sugar, arise from the alteration of the same compound — cellulose — and both sub 
stances gradually diminish in amount as the root approaches the close of the first 
year's growth. Determinations of the amount of free acid in the juice were made 
during the latter pait of July, th<3 whole of August, and the early portion of Sep- 
tember. It was anticipated that some relation might be found between the sugar 
and the acid elements, as it is generally supposed that the sugar is, in the pro- 
gress of vegetable life, gradually converted into vegetable acid, as appears in the 
ripening gI fruits. In these experiments, however, no certain relation could be 
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established, the amount of acid varying remarkably at short intervals without 
corresponding variation in the proportion of sugar. The acidimetry was there- 
fore not pursued to the close. 

One advantage which the beet possesses as a sugar-producing plant above the 
tropical cane, is the power which it has to resist alteration of the sugar in its 
juice by' heat, when not pressed immoderately far. The experiments of E. 
Monnier show that after ten hours' boiling of beet juice, only one part of juice in 
sixty was interverted, while in cane juice it is four times as great. This he attrib- 
utes to acid in the cane, stating that sometimes as much lime as lj\ gram is 
needed to neutralize one kilogram of sirap. But as the beet contains acid it 
cannot be due to acid merely, but to acid in excess, or to its different character 
in the cane from that in the beet. Kepler Devignes states that acids in the cold, 
even though abundant, do not alter the sugar of the beet ; that it is contact with 
heat and acid combined which causes interversion j and that to avoid this loss it 
is only necessary to neutralize the liquid while cold, and then to apply heat ; 
that acids are in themselves useful in arresting fennentation, especially that of 
the viscous kind, and that sulphuric acid added to juice prevents viscous fennen- 
tation, and preserves the sugar from interversion in the cold juice. The most 
energetic acids are with him the best preservatives, defecating the liquid and pre- 
cipitating in it magnesia, silica, alumina, and lime, insoluble phosphates and 
earthy fluorides, thus acting as a better antiseptic than lime, and only requiring 
afterwards either carbonic, acid or milk of lime to make the liquid sufiiciently 
dear for crystallizing. Devignes has carried the process out for three seasons in 
the departments of Oise and Pas de Calais, France. 

2. — Amotint of juice yielded. 

The greatest yield of juice in the majority of the varieties was obtained within 
one month of the plant growth, from about the middle of August to the middje 
of September. Thus the maximum volume of juice at different periods in growth 
of the several varieties was as follows : White Silesian Ked Top, August 17 to 
27 y Improved White Imperial, August 17 to 27 ^ Vilmorin's Improved White, 
August 21 to September G ; White Silesian Green Top, September 9 to 30 j 
Beta Imperialis, No. 1, September 17 to October 3 ; Beta Imperialis, No. 2, Sep- 
tember 17 to October 3 ; White Magdelburg, September 23 to October 7 ; Cas- 
telnaudery Yellow, October 10 to 17. 

Comparison of the foregoing with the periods when the percentage of sugar is 
greatest in the juice, shows that no parallel exists between the amount of juice 
and the percentage of sugar, the increase of juice being apparently due to absorp 
tion of water dependent on the rain-fall with high solar evaporation. 

3. — SPECiriC GRAVITY OF JUICE. 

No estimate of saccharine richness of the beet can be accurately made by deter- 
mining the gravity of the juice. It would appear that pecten substances dis- 
solved in the fluid raise its gravity just as much as the presence of sugar. At 
certain seasons a juice of specific gravity 1.030° contains more sugar than a juice 
of 1.032° or 1.034°, and most generally at the close of the life of the plant . the 
gravity of the sap augments, while its sugar may be less than one-half its 
maximum. 

4. — PeFvCENTAGE of STJGAPw. 

The observations show that uniformly the sugar augments in the juice as the 
plant grows, up to August : rarely is any determination in July equal to those 
of the next two months. The percentage of sugar depends, next to the rain- 
fall, more on temperature than perhaps any other condition. It generally reaches 
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its maximum about tlie middle of September. Yet if the temperature of August 
is liigli it may occur in that month. 

We have elsewhere given the amount of sugar contained in European beets, 
and have remarked upon the increasing yield which has been given of late years. 
Whether due to the variety or to careless cultivation, whereby less alkaline 
salts, are introduced into the growing root, and alkaline sugar-compounds formed, 
(which would prevent separation and crystallizing out of the sugar,) the beets 
grown this year for this experiment have not yielded the amount of sugar which 
M. Vilmorin claims they are capable of giving in France ; a deficiency not 
wholly attributable to cultivation, and therefore perhaps owing to some condi- 
tions of climate not understood. An opinion is abroad that the beet on Ameri- 
can soil does not yield the amount of sugar it does in Europe, and this experiment 
on eight varieties, in which the highest yield did not exceed 8.80 per cent, 
instead of 11.15 per cent., which M. Vilmorin claims they have yielded in France, 
lends some support to the view ; but before adopting any such opinion another 
series of experiments under stated similar conditions should be carried out. 

As far as. can be ascertained of the method of determination of sugar in the 
juice by M. Vilmorin, it would appear to rest upon the specific gravity alone. 
This method is so erroneous, as is elsewhere stated, that all deductions therefrom 
are worthless. The experiments carried out in the laboratory show that, in order 
to obtain the greatest amount of sugar from the plant, it is not necessary to wait 
until the first year's growth is completed ; this is known by the commencement 
of death in the leaves. It appears from the experiments that up to the 4th of 
November, the last date of examination, the leaves were still green, for no root 
was examined whose leaves, except the outer ones, were in any degree browned. 
The tops were by no means so succulent as they had been one or two months 
previously, but the beet was still alive, though evidently losing more water by 
evaporation than it was gaining by the imbibing power of the roots in the soil. 
Yet the diminution in sugar in the latter period of its life is very remarkable. 
In none of the varieties cultivated was the amount at the close of October equal 
to that in the juice of September,- during September it is generally below that 
of August. On the 1st of November, in most of the varieties, the sugar was 
one-half the amount it held at the close of August ; so that, judging from these 
results — and, being obtained from eight varieties, under circumstances nearly 
similar, they must be worthy of credence — ^the growth of the latter two months 
of the beet is of no value as regards its sugar, and the close of August, or thence 
to the 9th of September, for all practical purposes of manufacture, is the fitting 
time to lift the root. 

Should this result be confirmed by later and more extended observations, much 
time will be saved to the farmer and a longer period allowed to the manufacturer 
for pressure, &c. 

REMAPvKS ON EUROPEAN PROCESSES OF MANUFACTUEE. 

Few branches of industry, not wholly mechanical in their management, have 
made such wonderful advances in improvement as the manufacture of sugar from 
beet. Started about 60 years ago as a tentative experiment, under the forced 
pressure of prizes, at a time when chemistry, as a science, was in its infancy, it 
has never ceased to keep pace with the rapid progress of that art up to the pres- 
ent time, when the spectacle is presented in Europe of its driving from all but 
the English market all other forms of white or commercial sugar. A glance at 
the foregoing table of production and consumption of sugar in Europe will show 
clearly that, from being a doubtful enterprise, it has become one of the largest 
agricultural and manufacturing occupations of northern Europe. Every substance 
used to accomplish any benent, every process recommended as either shortening 
or improving the general method, has been examined with all the skill which 
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combined science and practice can bring to bear; and where loss or deterioration 
cannot at present be prevented, it is at least thoroughly understood, which is the 
first step towards a remedy. 

The lirst operation on the beet, after thoronghly washing and cleanising from 
outside impurities, is to remove the saccharine juice with as little loss of sugar 
and as little gain of vegetable or unessential saline matter as possible. The 
roots are first w^ashcd in rotary cylindrical washers tw^o to three metres* long and 
then conducted to the rasper, w^hich is a cylinder 60 centimetres wide, with 800 
turns per minute. The fineness of the rasping is in proportion to the rapidity 
of the rotation. ' The plates of the rasp are kept tree by a small stream of water. 
When leaving the rasp the pulp is rose-white, but discolors upon contact with the 
air. Allusion has been made to this blackening, which in France is thought to 
be due to oxidation, or to indicate an alteration in the sugar itself. To avoid it 
the pulp is put in sacks before pressure, the sacks separated by sheet-iron plates, 
and pressed so as to remove 45 per cent, of juice. This is done slowly, as the 
press power equals 80,000 pounds. They are pressed a second and thhd time, 
moistening the cake with water and returning it to the sacks. Ey this means 
82 per cent, of juice is extracted, w'eighing fi'om 4° to 6^ B. (~ 1.027 to 1.041.) 
This juice, containing debris of cells, albuminous matter, &c., is liable to fer- 
mentation. If this occur, the works should bo stopped and the plates washed, 
generally with weak milk of lime. 

Ordinarily, in France, when a single press is used, 100 pounds of fresh beets 
furnish 80 pounds of juice and 5 pounds insoluble cake, showing a loss of juice 
of 15 pounds. To avoid this, Bobrinsky makes use of the followang method : 
he first dries the beet, then rasps it with a special apparatus, w^ashing off the pulp 
from the rasps by a light stream of water conducted off and returned to the gen- 
eral steeping vessel j the pulp is placed on percolators and exhausted by washing, 
which may in practice be pushed until the juice flowing marks 17^ Beaume. M. 
Bobrinsky states that he obtains by this plan 91 per cent, of juice, 6 of insoluble 
cake, and a loss of 3 — or a total gain over the common method of 12 per cent, 
of juice. 

Of the various methods proposed for the extraction of the sugar from the beet, 
and which are practiced on any large scale, only five have been deemed worthy 
of adoption j these are — 

1. Pressure. 

2. Centrifugal force. 

3. Maceration, by Schiitzenbach's method. 

4. Maceration of fresh-sliced beet. 

5. Maceration of dry-sliced beet. 

The last tw^o are only very sparingly adopted, and perhaps are only really 
suitable for special crises; the same may be said of Schutzenbach's method; so 
that there are in reality only two plans in general adoption — pressure and cen- 
trifugal force. Pressure is most commonly adopted, but it never removes the 
whole of the sugar, the press always retaining some. Tliis led to the process 
of maceration, but the latter w^eakens the juice and introduces too much mucila- 
ginous matter from the root, the Schiitzenbach process yielding a very weak 
juice. On the other hand, centrifugal force never yields as pure a juice as pres- 
sure, provided too much water has not been used with the latter. A single pres- 
sure, with the addition of water, is deemed equal to the centrifugal method ; 
double pressure, with two additions of Water, is inferior to it. Maceration has 
shown itself defective, not in the mechanical part of the process, but in the chemi- 
cal, owing to the compound nature of the juice, and therefore ranks below pres- 
sure in economical value. When a little water is added to the pulp more sugar 
is extracted ; this water may be added to the rasped beet before it is pressed, or 

* Metro = 1.09363 yards; decimetre = 3,9371 inches ; centimetre = 0. 3^37 inch; milli- 
metre = 0.0394 inch. 
4 
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it may be added to the cake afterwards. Experience in France has shown that 
the former plan (before pressm'e) is neither desirable nor economical, as twice as 
much sugar is lost as by the latter method. When the beet is pressed in the 
ordinary method — by one pressure — ^very often not more than 72 per cent, of 
juice is extracted; 22 per cent, remaining in cake 3 and, as the beet contains 5 
per cent, of parenchyma and 95 pet cent, of juice, there is really 17 per cent, of 
juice retained. 

Centrifugal force is very costly in its application, and necessitates too much 
weakening of the juice,. so that, as yet, the most advantageous method proposed 
leaves still a loss of 12 parts of sugar, or, should more be obtained, it is of infe- 
rior quality. This is equal to a loss of 10 parts per 100 of crude sugar. With 
1,000 quintals of beets daily, there is a loss equal to 100 florins* in a season; 
with 100,000 quintals operated on, it is, of course, 10,000 florins. 

The method of maceration is carried on most promisingly by the plan of 
Schiiltze and Loffler, which consists in the use of the rasp and pressure without 
adding water; taking this pulp and macerating it in cold water,- then a second 
expression of the pulp through pressure filters made of zinc plate closed above 
like macerators. This is asserted to be very successful in removing the sugar. 

The process which has been improved by M. Schiitzenbach (already alluded 
to) recommends that the beet, instead of being rasped, be cat into rectangular 
prismatic forms (cosettes) about the size of the finger, placed in a tall cylindrical 
vessel closed at top, and exhausted by water let in above, and heated up to 88° 
Centigrade by a steam-coil in the bottom of the vessel. As this mode of heat- 
ing was costly, and produced only a weak saccharine juice, the process has been 
altered so as to use dried pieces, of which a larger amount can consequently be 
taken; but, as defecation by lime is carried on in the same vessel with the beet, 
the residual mass is rendered unfit for purposes of food for cattle. These slices 
of beet are diied in a very coarse way, so that they are blackened and otherwise 
altered, and, as their impurities are pretty soluble in water, a colored juice is 
obtained. To avoid this M. Schutzenbach has adopted the use of alcohol in lieu 
of water to exhaust the beet. 

Schiltzenbach^s establishment in Gallicia is probably one of the largest in 
Europe, consuming 50,000,000 kilogramst of beets yearly. 

Perier, of Valenciennes, proposes the use of alcohol at 90° to separate the 
sugar from foreign matters which remain after defecation. He first defecates with 
the smallest amount of lime necessary, treats the juice with carbonic acid, and 
carries it then into a close vessel containing alcohol at 90°, which throws down 
the foreign vegetable matter, and the clear solution is passed into a still, where 
most of the alcohol is removed and the residue driven off by exposure in an open 
vessel. From the press, or maceration vessel, the juice is carried to the defe- 
cating machine, either by gradual slope or by mmie-jus. Defecation renders the 
liquid clear and coagulates organic matter by means of lime and heat combined. 
The lime, saturated with organic acids, combines with albuminous, gummy, and 
azotized matters, decomposes salts of potassa and soda, eliminates fatty matters, 
casein, and coloring matters. Cellulose and organic debris are mechanically 
entangled in the scum, and thus easily removed ; but as lime unites with sugar 
to form a sucrate of lime, w^liich not only thus abstracts some sugar but also ren- 
ders the juice more viscous and less easily filtered, as little lime as possible 
should be added. It is not easy to say what the proper proportion should be. 
When the plant is very young it needs more lime than when the root is older. 
From 4 to 10 kilograms per 1,000 litres of juice is the average required. The 
lime should not contain qither silica or oxide of iron. 

* Florin is equal to 50 cents. 

tKillogram = 2.204 pounds avoirdupois ; Hectogram = 0.2204 pounds avoirdupois ; Deco- 
gram = 0- 0220 pounds avoirdupois ; Gram = 0.0022 pounds avoirdupois ; Hectolitre = 2.751 
bushels ; Decalitre = 0.2751 bushels ; Litre = 0.0275 bushels. 
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The defecating boilers in France usually hold 15 to 20 liectolitre&r— are of 
copper or sheet-iron, furnished with a double bottom or a steam coil, with a press- 
ure of five atmospheres. After being heated so as to form a good steam, and 
then settled for 15 to 20 minutes, the liquid is drawn off and passed into fhe 
vessel which feeds the animal-black vessels. 

Bernard precipitates these insoluble matters v/ith alumina prepared from alum 
instead of lime. M. Jiineman remarks (Technologiste, 1867) that, as it is well 
known that beet-root contains no other form of sugar than that of cane sugar, the 
large yield in molasses obtained must be due to the destruction or intorversion of 
it ; if the treatment w^as in all respects proper, no glucose or viscous sugar [mucose 
Sucre) should be obtained. The first and chief cause of the formation of glucose 
is the preservation of the beet with so much water. 

Maumene^s plan of preserving the juice by addition of lime should be aban- 
doned, as it leads to expense and to loss of sugar. Stammer's process of pre- 
serving the pulp with lime ought to be given up, as it leads to the same difficulty. 
The objectien to the use of lime is that it dissolves in the juice and unites to form 
a definite chemical compound with the sugar which is retained from the result- 
ing produce, unless specially recovered. This objection might be gotten over 
by the use of carbonic acid, as of late adoption, but when milk of lime is used 
it sets free soda and potash in a caustic form, by separating these bases from the 
acids they were previously combined w^ith. Thus the juice is never neutral, and 
ammonia is formed in it by the action of these alkalies upon the protein bodies, 
and this leads to the direct formation of glucose. These alkaline salts, not sep- 
arated by the bone charcoal, also fonn the mannite (mucose eucre) by the fer- 
mentation caused by their presence, and tlius we have the existence of molasses 
and viscous sugar accounted for. To avoid this, J iineman proposed to bury the 
fresh beet in dry lime, and when defecation is going on, after the milk of lime is 
added, to treat the juice with one-quarter to one-half pound of stearic acid, and 
heat to boiling ] then to remove the soap foam fomed, and add 2i per cent, of 
wood charcoal, previously prepared by boiling 90 parts of charcoal in large 
grains in a solution of five parts of acid phosphate of lime and five parts of sul- 
phate of alumina ; drying and igniting to remove the acids and water. lie 
believed this to be an improved bone-black. The sugar liquid and the pre- 
pared charcoal are boiled together for half an hour, and filtered through more of 
this charcoal. The juice is now pure, and will crystallize wxll, preserve its neu- 
trality and keep unaltered j may be treated by boiling in the ordinary way, and 
run into the crystallizers, where it forms in 10 tours, and CO to 70 per cent, of 
crystallized sugar may be obtained in this manner. The colored simp drawn olF 
from the crystals may be treated again in the same way, another quantity of 
crystals obtained, and so on to even a fourth time. 

Whenever chemical skill can precipitate the whole or the greater part of the 
sugar from the fresh juice in such a form as to be easily separated from the pre- 
cipitating agent, a great step in the manufacture of sugar will have been gained. 
Much attention has already been devoted to this object. It has long been known 
that the alkaline salts have a great tendency to unite with sugar, but it is diffi- 
cult, and, indeed, often impossible, to separate those substances afterwards by 
acids ] and Kiihlmann has shown that even the strong mineral acids, sulphate of 
magnesia, or sulphate or muriate of ammonia, do not affect it. Caustic baryta 
has been used by Dubrunfaut and De Massy to joiecipitate the compound of 
sugar-bar3^ta, which is decomposable by carbonic acid, but not even a boiling 
temperature precipitates the whole sugar. Acetate of lead has been of late 
used J but however efficient the salts of lead may bo, the fact of their being active 
poisons will always lessen their value and use, and lead to the pursuit and adop- 
tion of other means for the separation of sugar by precipitation out of the juice. 

M. Jiineman states that he has found a substance cheap in market w^hich 
unites with sugar and precipitate's it from the juice. If he has found such a 
substance he has preserved it a secret. 
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The decoloration is judged good when the scum is firm, of a greenish-white 
color, and dry. It should detach readily from the edge of the boiler, and when 
cut give an ammoniacal odor. The juice should be limpid, and of a clear amber 
color ; if these qualities do not exist defecation has been imperfect, and the 
quantity of lime will need to be augmented or diminished according to expe- 
rience and special trial. As this dosage of lime is always uncertain in quantity 
and delicate of determination, Rousseau, adopting an idea long ago put forth by 
Kiihlmann, thought of employing a large excess of lime and precipitating the 
surplus with carbonic acid. He added five or six times as much lime as at the 
previous operation, or about 25 kilograms per 1,000 litres of juice, stopped 
steaming at 95° 0., and filtered through a drugget cloth covered with animal- 
black 25 centimetres thick; the juice is thus nearly decolorized, and is passed 
into basins of sheet iron furnished with two steam coils, one for steam and the 
other for carbonic acid. As soon as the latter passes through the liquid it ren- 
ders it turbid, it ceaSes to be viscous, and the white foam on the surface disap- 
pears when this part of the process is completed. The liquid is now boiled to 
drive off excess of carbonic acid, which would otherwise retain a little carbonate 
of lime dissolved ; then decanted and filtered. 

The carbonic acid is obtained from burning charcoal or coke, and purified by 
driving the vapor of combustion through water before enteri\]g the defecating 
boiler. 

The process of MM. Porsoz and Perier has been lately tried in France with 
success. Like the Rousseau process, an excess of lime is employed ; heat is 
applied to near boiling, and the juice passed on to the receiving vessel, where it 
meets carbonic acid 5 when the juice is saturated by it, it is boiled and trans- 
ferred to the decanting vessels, where it is again treated with lime and carbonic 
acid, decanted and filtered. The juice is now very clear and almost colorless. 

As carbonic acid never wholly precipitates lime from solution, but keeps a 
small amount in solution as carbonate, M. Wray proposed to use solution of nut- 
galls to remove the carbonate thus dissolved. 

M. Garcia used for the same pm^pose weak fatty acids, such as solution of 
Marseilles soap, which does not contain common salt. This process gives good 
results when the juice or sirup is much altered and difficult to manage other- 
wise. These new methods of defecation have di'iven out almost entirely the old 
processes in which blood or milk is used. 

The juice is now fit for the animal-black filters; but when the Rousseau 01 
Persoz and Perier process is used, the filtration through blacli is reduced to a 
minimum. 

As the use of lime in the way described is to some extent injurious to the 
juice, Badant Gilain, in a Belgian patent of 1863, describes the use of sucrate of 
lime, (or lirno previously boiled with sugar,) instead of the direct use of the 
lime. 

The hectolitre of sirup at 25'^Beaume (=1.197 specific gravity) without molas- 
ses is treated with 1 to 5 kilograms of caustic lime, freshly made and firm in grain, 
and well mixed in. After a short rest the liquid is decanted and used for satura- 
ting other juices. 

Nugent and Dcminal, maniiractnrers at Lille, also used the sucrate of lime, 
either alone or mixed, with a little lune in the defecating vessel. Where the 
beets are difiicult to work, tiicso reagents are placed in the saturating boiler 
rather than in the defecating vessel. 

When the sirup juice reaches 2'f it is forv/arded to the aniraal-black filters, 
if not already filtered, and then passed on to the reservoir for granulation, which 
is caxiied on in open pans or under a vacuum. The latter method does not yield 
a sugar of good appearance according to these operators. 

From the charcoal filters the juice passes to the evaporators, which are ge^j- 
erally open to air above, ab'out two metres wide and eight-tenths of a metro 
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deep, heated by a voluminous steam-coil, whicli k^eps the temperature about 
103° or 104° 0. 

To remove the vapors a dome is employed opening into a chimney. When 
the juice is concentrated to 25° the steam is shut off and carried on to a montejus. 

Open-air evaporation has disadvantages in browning the liquid and diminish- 
ing the product somewhat by interversion of the sugar, on which account vacuum 
pans have been used by some French manufacturers of late. M. Cail & Com- 
pany use a triple vacuum-pan arrangement of a special form, which produces a 
marked economy of fuel, by passing the waste heat of one pan into another j 
each pan being about 10° hotter than the preceding, and the greatest heat being 
90°. 0. As the use of animal-black leads to some loss in sugar, M. Ferrets, of 
Roge, (Saone,) France proposes to omit it from the process altogether, using , 
instead excess of lime, and precipitating the surplus wath carbonic acid, and 
carefully decanting the juice. • ' . 

During the rasping, alteration is prevent(rd by milk of lime, so w^eak as to be 
almost colorless, with T\%ich the raspers are washed. During defecation the 
juice is raised from 50° to 75° C., and the hydrate of lime added in proportion 
of 500-3000 grams per hectolitre of juice of 1.040 specific gravity,, varying 
the proportion according to cultm*e and maturity of the beet, the plan being, 
first, to use the mo^ lime possible^ second, to have as clear a juice as can be: 
and third, obtaining a firm scum, and carrying the temperature as close to 90 
C, as possible. From the defecating boiler* the juice is carried to the saturating 
pan 5 the defecation is carried out by the Rousseau plan already described. 
Another method described for replacing animal-black in clarification is by the 
use of wood-ashes, cinders— that is, leached aslj^js — which are placed in the 
filters usually occupied by the bone-black. 

REMAKES ON THE CHEMICAL COMPOSITION OP THE BEET, 

In order to render this report more complete, a succinct view of the present 
state of chemical knowledge of the sugar beet is here subjoined. Since the 
analyses of Payen and others some years back, which w^ere not exhaustive, the 
beet has been examined by two very competent chemists, Messrs. Corenwinder 
and R. Hoffman, the former working on beets grown at his own establishment, 
near Lille, (Belgium^) the latter upon beets from the viciniiy of Prague, in 
Bohemia. The experiments of Ooren^dnder are of interest, in showing that the 
effect of artificial manures containing ammonia, or of guano, is to diminish the 
amount of sugar, relatively and absolutely, by increasing the amount of albu- 
minous matter and of the mineral salts. 

Cormwinder^s analytes of beets, * 
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1. ]3eet« raised without manuro at Quesnoy. 

S. Beete raised with Flemluh manure 

3. yBeet? raised with fre^h dung , . 

4. BeetB raised with gtiano . 

5. Tops of N€>. 3 

6. BeetB raised in ih^ XQarshes of St, Omer, mavored wit)i mud 

7. Beets raised below tbb dikes of Dunkirk, not manured . . 

8. Beets raised near Lille, with great quantity of Flemish manure, 

9. Beets from Nerves," manured with fresh liquid dung 

10. BeetB from D'aisne, raised in stable dung and Fleminh manure. 
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Cortnwlnder' s analyses of the ash of sugar heel. 



Description. 



1. Beets ^vithoiit manure 

2. Beets in Flemish manure... 

3. Beets iu fresh dung , 

4. Beets in guano 

5. Beata of No. H 

G, Boets from soil manured 

with mud 

7. Beets not manured 

8. Beets with Flemish manure. 

9. Beets with liquid dung. 

10. Beets with stable dung, and 

Flemish manure 



3 

o 



33. 362 
27. 832 
25.618 
31. 241 
6. 126 



7.714 
18. 399 
54. 423 



20.409 
22. 745 
26. 268 
19. 756 
30. 632 

34. 456 
39. 644 
30. 299 
4.031 

5. 562 



4. 903 
5.160 
6. 923 
6.917 
10. 813 

4. 767 

3. 760 
4. 468 

4. 064 

6. 037 



10. 301 
15. 522 

11. 309 
S. 103 
9. 000 

33. 877 
30. 971 
20. 807 
14. 491 

18. 145 



5 
o o 



7. 492 



4. 229 
4. 6J4 
4. 543 
4. .551 
1. 920 

4. 172 
3. 843 
3. 313 
0. 747 

0.585 



* The inBoliible matters consist of phosphate of lime, phosphate of magnesia, carbonate of lime, silica, 
iron, &c. 



These analyses of the ash of the roots show how large an amount of alkalino 
salts is stored up in the refuse cakes, for although much of tfiis mineral matter is 
removed with juice, still a large portion remains in the marc. Almost the 
whole of the soluble portion of the ash is composed of salts of potash and soda, 
while the insoluble portion consist chiefly of phosphate and carbonate of lime and 
magnesia. Corenwinder's examination of the mineral matter of the tops shows, 
that while the percentage remains the same as in the root, yet that the deficiency 
of potash is remarkable, its place in the top being supplied partly by soda, but 
mostly b,y lime and magnesia. In looking over these analyses one cannot but 
remark the diiierenfc proportions of saline ingredients in different beets, grown in 
different localities and subject to different cultivation j it shows to what an extent 
this variety of chemical composition may go without altering the specific character 
of the plant. 

These experiments also show what variety in the amounts of sugar may exist 
in plants grown in different localities, even where the treatment by manure may 
be the same. 

In these cases the causes of difference may be set down as due to either climate 
or soil of different localities. Corenwinder, without any direct examination of 
the point, attributes the difference in sugar product wholly to the soil; but this 
may very fairly be doubted. What is not due to difference in variety, which no 
doubt is the chief cause^ may to a great extent be due to the climate of the locality. 
A moist ground will always convey more nutriment of the mineral class to the 
roots than a dry soil, even when the composition is the same. 

The experiments of R. Hoffmann constitute perhaps the most complete series 
of analyses which have been made up to the present time. He determined at 
three periods in the growth of the plant the relative amount of water, dry matters, 
and ash, the nitrogenous matter, cellulose, sugar,, and absolute weight of leaves 
and roots. 

Hoffmann's analyses have filled a want much felt in the chemical history of 
the growth of the beet, and have placed us above the necessity of referring to 
the meagre analyses of Boussingault and Payen — good in their day, and the 
• only information hitherto attainable. 

The followinfj ar*j the chief results of Hoffmann's examinations: 



REPORT OF THE CHEMIST. 55 



A. — Growth of the beet ; weight of roots and leaves. 





Juno 30. 


August 31. 


October 30. 


Ratio of leaves to roots 


1. 96 : 1 


0. 49 : 1 


0. 93 : 1 




Average weight of leaves 


99.8 


248 


750 




50.8 


504 


802 




150. G 


752 


1,552 



Tlio result here given for June and August will justify comparison with the 
results obtained in this laboratory, where an equal increase of root to ten times its 
weight during three months of summer shows how necessaiy summer rains are 
to secm'e this growth in a given time. 

The result of October 30 is not in accordance with that obtained here. At 
this period the tops in this latitude are not in that vigorous condition which the 
root is, and hence the ratio is vastly less than that given by Hofrmann. 

B. — Relative amomit cf water and dry matters. 



Tops, water 

dry matters 



Roots, water 

dry matters. 



The elFect of season in augmenting the dry matters is evident in both tops 
and roots 3 remarkably so in the latter^ so that by Noveuiber 1 the dry matters 
had increased to 2 J times the amount at 30th June, while that of the water 
present had diminished by one-seventh. 

' The iiici-easo of solid matter cannot be wholly set down to sugar, as IIofFmann's 
results would show^; for our experiments prove that the percentage of sugar 
diminishes with the autumnal growth of the plant, while the gravity of the juice 
remains the same. The increase is chiefly cellulose, pecten and albuminous 
matters. 

C. — Composition of the root at same period. 



June 30. 


August 31. 


October 30. 


88. 55 


87. 12 


87.60 


11. 50 


12. 09 


13. 00 


100. 00 


99. 21 


100. 60 


89!20~ 


83. 20 


75. 20 


10. 80 


16. 80 


24. ep 


100. 00 


100. 00 


100. 00 





June 30. 


August 30. 


Octtober 30, 




80.20 
0. 66 
1.00 
1.01 
4.00 
4. 13 


63. 20 
0. 90 
1.64 
1.50 
9. 42 
3.34 


75.20 
1. 30 
2.20 
2. 07 

15.00 
4.23 


Ash 










100. 00 


100.00 


100.00 



One hundred parts of dry root consist of — 





June 30. 


August 31. 


October 30. 


Ash 


f). 12 
9. 26 
9. .35 

37. 03 

38. 24 


5. 36 
9. 76 
8. 92 
55. 95 
20. 01 


5.24 
8. 87 
8. 35 
60.48 
17. 06 
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The result of these tables is to show the increase of sugar up to November 1, 
a result wholly at variance with that derived from our experiments, in all of which 
varieties there was, as before stated, a remarkable diminution of sugar after the 
middle of September. If these discordant results on two continents are not due 
to differences in variety of plant as regards late maturity, or to climate, fusther 
experiments Vvill be needed. 

100 parts of ash (deduction made for carbonic acid and sand) yield: 



1(L 


Hoot. 


Leaves. 




50. 895 
5. 765 
• G. 742 
9. 835 
1. 127 
3. 422 

IG. 265 
4.017 
1. 929 


24. 134 
13. Gil 
18. 316 
17. 796 
9. 301 
5. 110 
G. 932 
7. 361 
5. 009 


Soda 






Oxide of iron — oxide of laanganeso 










100. 


100. 



It may be well to place b}'- the side of these recent analyses the older one of 
the ashes of red beet, by Etti, and the English analyses of Way and Ogston : 

Potassa 19.515 

Soda 21.119 

Peroxide of iron 0.095 

Lime 3.250 

Magnesia 6.960 

Chloride of Sodium 2.355 

Acid, sulphuric 2.465 

Acid, phosphoric 2.395 

Silicate of iron and sand. : 14.116 

Carbon 4.223 

Carbonic acid 29,103 



Analyses of Way and Qgsion, 





Yellow Globe- 


Long Red — 




Bulb. 


Leaf. 


Bulb. 


Leaf. 




23. 51 


8. 34 


29. 05 


27. 53 




19.08 


12.21 


19. 05 


5.83 




1. 78 


8. 72 


2.17 


9. 06 




1. 75 


9. 84 


2. 79 


9. 10 




0. 74 


1. 46 


0. 56 


4.48 




18. 14 


6. 92 


21.61 


6. 11 




4.49 


5. 69 


3.11 


4. 39 




3. 63 


6. 54 


3. 33 


6. 26 




25. 54 


37. 66 


14. 18 


29. 85 




2. 22 


2. 35 


4.11 


1. 35 




99. 96 


99. 93 


99. 94 


99. 96 














REPORT OP THE CHEMIST. 57 

The same analysts calculate that one ton of beets removes from the soil : 

Mean of three specimens in pounds. 



Potassa 

Soda i , 

Lime.--,-. 

Maf^nesia 

Oxide of iron 

Phosphoric acid . . . 

Sulphuric acid 

Chloride of sodium 
Silica 



By comparing these figures with the analyses of the ash by Oorenwintler 
given previously^ it will be found that the ratio of potash to soda in the root is 
precisely the same in both specimens, although raised in different countries ; 
also that the residues of the press are highly valuable for their alkaline constit- 
uents. 

The result of all Mr. Ilofimann^s experiments shows that the water in the leaves 
diminishes as they growj the mineral elements also diminish. During the 
gro^vth of the root'^tho water also decreases. The cellulose and mineral matters 
do not increase except in the dry specimen. 

With regard to the amount of azotized matter present nothing definite can be 
stated. The sugar gradually increases as the root develops ; the pecten disap- 
pears and the sugar is produced at the expense of it. 

Hoffmann's analyses of the second year's growth of the beets are not given 
here, as the saccharine relation teiminates at the close of the first year. His 
■ results show that in the last year of the plant's life it gradually loses its sugar 
until it finally disappears a little before seeding. 

I cannot conclude this account of the series of experiments carried out this 
year ^vithout acknowledging the valuable services of Dr. W. C. Tilden, assist- 
ant chemist, who has sho^vn himself at all tim.es zealous and capable in carry- 
ing out the details of tlie chemical examinations. 

In order to make the laboratory a more efficient aid to the Department it is 
desirable that it should not bo confined in its operations to the execution of 
analysis alone. 

The relations of geology to agriculture, though not so close as those of chem- 
istry, are yet sufHciently so to call for some attention to them, and to insure ben- 
efit to agriculture in its widest sense. Meteorology, chemistry, and geology are 
the three sciences which, next to botany, shed the greatest light on practical 
agricultm'e. Geology has been but lately cultivated in this direction, and in the 
hope of fostering the connection it is desirablo that the Department should 
establish, in conjunction with the laboratory, a collection of geological specimens 
which would illustrate the agricultm^al and economic geology of the United 
States. Whatever relations of soils to their parent rocks exist would thus be 
brought out in a prominent and systematic manner, and as ample room can be 
afforded in the new building for the chemical division, it would be desirable to 
establish it on the removal from the Patent Office. 

This subject, having already been brought under your notice, demands no fur- 
ther argument. 

THOMAS ANTISELL, M. D., Chemist 
Hon. HoEACE Capeon, Commissioner, 
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REPORT OF THE ENTOMOLOGIST. 



Sir : As full descriptions of tlie habits and natural history of the various 
insects injurious to our croj^s have been given in former reports, together with 
the most approved methods generally in use for their destruction, the present 
"paper will be confined to those insects principally w^hich have been the most 
numerous and injurious during the past year, or which hitherto have escaped 
observation. 

The caterpillar, or cotton army worm, ( Anomis xylincBj) appeared last season 
in countless myriads, destroying millions of dollars' worth of cotton, and in many 
instances totally ruining the planters who relied upon cotton alone as their main 
crop. It is also to be feared, if effectual means ai*e not soon devised for their 
extermination, that the planting of cotton must be abandoned for a time, at least 
in the most southern States, where these insects particularly abound, and most 
probably originate. As many planters have not seen our former reports on this 
subject, it may interest them to give a condensed description of the habits and 
transformations of this insect, so that they may be able to recognize it when it 
comes, and at the same time, perhaps, among themselves, devise some practical 
method of destroying it on its fii'st appearance in the cotton field. In the more 
northern cotton States the cotton army worm is only an occasional visitor, becom 
ing rare as it approaches the north. In the extreme south they appear every 
season in greater or less numbers. As heavy frosts kill caterpillar, chrysalis, and 
perfect moth, its periodical appearance in certain districts is most probably 
owing to climatic influences, the insect being exterminated for the time whenever 
there has been extreme cold weather, and not appearing in that neighborhood 
again until replaced by fresh migrations of moths from more southern localities, 
where the frost had not reached. An old cotton planter in South Carolina states 
that the moth made its appearance periodically every 21 years in his district, hav- 
ing been very destructive in the years 1804, 1825, and 1846. " Moreover, it had 
actually been foretold that in the year 1867 the caterpillars might be expected 
to destroy the crops." This was certainly a very strange coincidence, but proves 
nothing, as, unlike the 17 years' locust, whose whole 17 years of disappearance 
is said to be spent under ground, and whose habits and natural history we are 
therefore unable to trace, I have bred the cotton fly or moth from the egg up to the 
perfect insect, and the whole of its transformations do not occupy a period of 
more than a few weeks in the summer or autumn. 

As false alarms about the appearance of the cotton 
worm in certain districts are fi'equently inserted in the 
southern newspapers by persons interested in the sale 
of cotton when the worms seen in the field are merely 
boll worms, grass worms, or some other comparatively 
. harmless catei'pillar, I will mention some distinguish- 
ing marks by which the cotton moth may be recog- 
nized in either the egg, caterpillar, chrysalis, or perfect 
state. In the first place, the egg of the cotton worm 
is round and very much flattened in form, and of a 
green color, whereas the egg of the boll worm moth 
is round, somewhat bluntish, conical in shape, and of 
a yellow color. The egg of the cotton worm is mostly 
deposited on the leaf or branches, while the egg of the 
boll worm is usually placed in the so-called " ruffle'* or 
envelope of the flower. 
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The caterpillar of the cotton won a has six pectoral 
or front feet^ two anal, and eight ventral, the two fore- 



most of the ventral feet being veri/ small, apparently '-^^^ 



useless^ and not employed for grasping, like the other 
six; while in the grass worm the legs are all perfectly 
formed and used when creeping from leaf to leaf. 
Owing to this imperfection in the formation in the 
first pair of ventral feet, the cotton caterpillar always 
moves like the span wonn or looper, that is, by altern- 
ately contracting and expanding its body, holding fast 
by means of its hind feet to the object on which it rests, 
•while the head and fore feet are extended as far as pos- 
sible, the stalk or leaf being securely grasped by the pec- 
toral feet, the hinder part and legs are suddenly brought 
up to them, so that at every step the bodj^ assumes 

the shape of an arch 5 whereas the grass worm glides along by moving its 
feet alternately and gradually without raising the middle of its body from 
the leaf. The cQtton worm has also a habit of doubling itself up suddenly 
when disturbed, and springing to a distance, but the grass worm merely rolls 
itself up somewhat like a snake when coiled. The cotton w^orm, when about to 
change, spins a very loose web or cocoon among or in the leaves or branches of 
the cotton plant or weeds infesting the field, at some distance from the ground. 
The grass worm, on the contrary, comes down from the plant it has fed on and 
retires under stones, loose earth, or buries itself in the ground before forming its 
cocoon. The perfect moth of the real cotton wonn is much more angular and 
graceful ir^ form, with the upper wings of a somewhat reddish or claret colored 
brown, and there is always a darker spot having a light centre, more or less 
defined in the middle of these wings, while the under wings are of a dark ash 
color. The grass worm moth is much more clumsy in form, its upper wings 
being clouded and barred with dark and light grayish brown, while the under 
wings are lighter colored. 

Whether the cotton caterpillar feeds- upon any other plants or not I am una- 
ble to say, never having foAnd it eating anything but cotton, and even when 
seen on weeds in cotton fields the worm has merely wandered away to find some 
suitable locality in which to spin its cocoon. Several cotton worms, kept for 
the purpose of experiment, constantly refused to eat anything but cotton, although 
supplied daily with fresh leaves of all the weeds or plants in the neighborhood, 
and several actually starved to death rather than touch anything but cotton as 
a food. 

The caterpillars appear more or less, almost every season, in some of the more 
southern Florida plantations, sometimes in a very sudden and unaccountable 
manner. Mr. E. Kichards, of Cedar Keys, wrote a very interesting letter some 
years ago to the Department, which appeared to prove that the moth is exceedingly 
migratory in its habits and capable of flying great distances ; as in many places 
where they have suddenly appeared in great numbers there has been no method 
of accounting for their presence excepting that the worms had previously sub- 
sisted on some other wild plant or weed, and left their original food for the cot- 
ton, which was more nutritious or congenial to their taste, or that the moth liad 
migrated from a great distance. Mr. Bichards, in his letter, says : 

The last of July, 1845, these caterpillars made their appearance in a small field of three 
or four acres of sea-island cotton planted on Way Key, an experiment to see if cotton could 
not be advantageously cultivated on the keys, no other cotton having been previously 
planted within 80 miles of them, but the whole crop was destroyed. The caterpillars at the 
same time were destroying the cotton in the interior of the country. 

As far as the habits of the cotton caterpillars are known, whenever the^ 
have appeared in Georgia or South Carolina they almost invariably came from 
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tlie southward, and committed great ravages some 20 or 30 miles off, a fortnight 
or three weeks before making their appearance in the localities named. The 
second and third broods of moths still travelling fm^ther north, spread destruction 
and devastation wherever they deposited their eggs, until providentially killed 
by the frost. If this theoiy of their northward migration is correct, it would be 
well for the planters to give a small reward to the discoverer of the first cotton 
caterpillars in their neighborhood, and then combine to turn theii' hands en masse 
on the infested plantation, to crush, burn, and destroy the insect in all its forms, as 
worm, chrysalis in cocoon, or fly, even if they have to burn the field to get rid of 
them, and to pay the proprietor for the damage done ; for they may rest assured that 
if allowed to become moths, and multiply without any effort being made to destroy 
them, the flies will undoubtedly migrate to all the neighboring plantations, and 
their own crops will eventually be destroyed a.mong the rest. Many remedies 
have been proposed for their extermination. Fires built at twilight in and near 
cotton fields would doubtless burn up a great m.any moths, yet it is very ques- 
tionable if these fires will not also attract moths from other plantations, which 
escaping the fire will found new colonies, Vv^hen they otherwise might have 
been content to remain where they were as long as there waa any cotton foliage 
left for their progeny to devour. Largo shallow plates or dishes filled with 
molasses or sirup with vinegar, or some strong aromatic substance, have been 
used in dry weather on a small scale with succes.?:, especially when the moth 
makes its first appearance, as, being attracted by the sweet scent, they orovvd 
into the plate and are drowned. Perhaps if a preparation of arsenic or some 
tasteless poison wxre mixed with the sirup it would answer better, as doubtless 
most of the moths visiting the plate, after satisfying their appetite, escape being 
caught by the viscid substance and fly off to the neighboring plants. Hard 
wood boards or shingles thickly coated on one side with the poisoned prepara- 
tion might be used as a substitute for the plates, but in this case the boards 
should either be placed under temporary shelter, or in a slanting position with 
the prepared side underneath, so that heavy rains could not wash off the poi- 
soned mixture. Sirup and rum painted or smeared on the trunks of trees are 
extensively used by continental entomologists to attract the night-flying moths. 

If poison, however, in any shape is used for extelminating noxious insects, the 
hands working on the plantation should be warned of it, otherwise many of the 
young negroes might mysteriously disappear with the moths, and it should on no 
account whatever be used where there are bee-hives in the neighborhood. This 
poisoning process has nevertheless been found to answer very well in Maryland 
and Virginia, where tobacco is the staple crop. The sweetened poison being 
dropped into the flower of the Jamestown w^eed (StramonkmJ or the tobacco 
blossoms themselves after having been cut from the plant, the moth is attracted 
by the flower and perfume in the early twilight, inserts its large flexible trunk, 
and after imbibing the poison dies before having time to deposit its eggs. I first 
proposed this plan in a paper read before the United States Agricultural Society, 
12 or 14 years ago, and it has been practiced with decided success in Florida by 
the planters of tobacco. A machine on wheels for ejecting vapor or steam of cer- 
tain ingredients on the plants infested by the caterpillar, has been mentioned 
by some of our correspondents as killing the insects without injuring the plants, 
but not having had either reliable or ocular demonstration of its utility it is 
merely referred to without comment, excepting that on an .extended scale the 
plan appears impracticable, as the machine itself would injure the plants, and 
anything that would kill the caterpillars at once would probably also kill or scorch 
the foliage. 

The eggs of the cotton moth are frequently destroyed by several species of 
small ants, which are said to bite the egg open when just deposited and to 
abstract the substance. Many caterpillars, especially if weak or somewhat dis- 
abled, fall victims to the voracity of the restless myriads of ants always abound 
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ing in the fields, and feeding upon the honey dew secreted by the cotton louse 
or aphis, and the bodies of such other insects as they can overcome. The cot- 
ton caterpillar is also destroyed by a small yellow and black banded ichneumon 
which deposits its eggs iti the worm. This egg hatching produces a footless 
grub, which feeds in the body of the caterpillar, at first avoiding all the vital 
parts and devouring merely the fatty matter, leaving the larva with strength to 
spin its cocoon and change into the chrysalis, with its internal foe still in its 
body. The grub then, after devouring the remainder of the interior, changes 
into a pupa and finally emerges from the dried chrysalis' skin as a full-formed 
four- winged fly, somewhat resembling a veiy diminutive wasp. 

Mr. S. S. French,, of Greenville, Mis- 
sissippi, and other planters, have for- 
warded to the Department stalks of cotton 
injured by a large green grasshopper' 
which last year made its appearance on 
their plantations for the first time, and injured the cotton plants by piercing the stalk, 
and depositing its eggs in the pith. This insect has not hitherto been noticed on 
the cotton, and is not mentioned in any work on cotton or cotton insects. The 
injured stalks sent were preserved all winter, and the eggs hatched out in June and 
July. The insect appear^ to be a species of grasshopper, (probably OrcJiilmim,J 
but is yet much too young and undeveloped to show to what particular species it 
belongs. These stalks are injured much in the same manner as those of fruit 
and forest trees when pierced by the 17-year locust, excepting that merely 
two long, grayish eggs are deposited in each fissure or hole in the stalk. It 
was not stated in the letter whether the fuU-gro^vn insects injm'ed the foliage of 
the cotton or not, but the young, which are now in confinement, feed gi'eedily 
upon flowers or leaves of common red clover. They, indeed, are so voracious 
as to eat the eggs of their own species, when exposed by splitting the stalk, and 
their younger relations when first hatched and too feeble to get out of the way. 

While on the subject of cotton and 
its enemies, although not strictly be- 
longing to an entomological report, it 
might be as well to mention that when 
I was in Eastern Mississippi, some 
years ago, much complaint was made 
by the planters about the fresh water 
crawfish destroying their young cot- 
ton by nipping off' the plants below 
* the seed leaves, and then carrying 
them into their holes to eat. The 
following interesting communication on this subject has been received by the 
department from Mr. N. B. Jones, of Oak Grove, Mississippi : 

Since the year 1833 I have known and closely observed the innovations of this little depre- 
dator. My first acquaintance with it was in the above-named year, in Lowndes county, 
Alabama, where great havoc was committed by it in the post oak prairie lands. Its mode 
of living resembles that of the crab, subsisting mostly upon putrid animal matter, worms, 
insects, &c. In the mulatto clay and sandy soils, crawfish inhabit creeks, branches, bogs, 
and marshy places. In such soils they seldom, if ever, injure or trouble vegetation. It is 
in the lima lands of Alabama and Mississippi, a belt of country extending from Houston, 
Mississippi, beyond Montgomery, Alabama, from 60 to SO miles wide, the soil being black 
and grainy, in many places resembling coffee grounds. Underneath the whole of this belt 
lies a soft, grayish rock, in some places exposed to the surface, while in other places it is 
over 30 feet to it. It is in this belt of rotten limestone countiy (so called) that the crawfish 
is so destructive to corn and cotton, from the time it appears above ground until the plant 
grows beyond their reach, or the stalk becomes too hard for their pincers. This only hap- 
pens where the springs are more rainy and water more abundant than usual, and some locali- 
ties are injured 10 to 20 fold more than others on the same section of land. These crawfish 
burrow down six or eight feet, piling the mud six or eight inches high around their hol^s, 
which all contain water long after the rains have ceased to fall. Many thousands were 
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killed by torchlight with sticks, on damp, drizzly nights, near the Alabama river, from which 
much benefit to crops resulted. 

Should these crawfish increase so as to become a great nuisance to the plant- 
ers, they might readily be exterminated by dropping small pieces of semi-putrid 
flesh or fish, with strychnine, into their holes, where poultry or domestic. animals 
could not reach. 

Many complaints have been made about 
the elms in cities being destroyed by a small 
womi, where the trees have been planted in 
the streets for shade and ornament and have 
attained a considerable size. I will here give 
a condensed history of the beetle and its 
habits : This insect is generally known as 
the elm- tree beetle, ( Gdleruca cahnariensisj 



and is a small, striped beetle, somewhat resembling the three-lined leaf or striped 
cucumber beetle, but much smaller, and of a dull, yellowish-gray color, with only 
one dark line and spot on each vving case. This insect deposits its eggs in clusters 
upon the leaves, the "worms or larvae from wdiich are hatched out in a few days, and 
immediately commence to feed upon the parenchyma or soft pulpy substance of the 
leaf, at first making merely small blotches, but eventually, as they increase in size, 
destroying the whole leaf, leaving only the harder part, such as the mid-ribs and 
network of veins, untouched, thus causing the leaves to turn brown and wither, 
until the whole tree assumes the appearance of having been scorched by fire. 
These worms, when full 3^ grown and ready to change into pupee, not being able to 
descend by means of a silken thread, like the. real caterpillars, crawl dow^n the 
trunk to the ground, and, soon casting their larva skin, change into pupce on or 
near the surface of the earth, at the foot of the. tree they have despoiled. Some 
of the worms, however, conceal themselves in fissures of the bark, where they 
undergo their transformation into the perfect beetle. These last, however, are 
few, and bear no comparison with the multitudes of pupa3 which wall be found 
on the damp ground, motionless, helpless, and appearing like grains of wheat 
accidentally fallen near the tree. After becoming pupa?, in a few days the skin 
of tile back splits open, and the perfect insect crawls forth, furnished with wings, 
by means of which it is enabled to fly to other trees and deposit its eggs, thus 
spreading the nuisance to every elm in the neighborhood ; or it may ascend 
the same tree and lay the eggs for a second generation, which destroys the second 
crop of leaves, frequently so enfeebling the already exhausted tree that it is 
unable to recover, and eventually perishes. If the trees are examined daily 
when the worms first appear on the foliage, which may bo known by the leaves 
exhibiting a somewhat blotched appearance, it will be found that in the course of 
two or three weeks multitudes of worms have left the leaves, and are slowly 
descending tlie trunk for the purpose of undergoing their final transformation on 
the earth, under stones or moss, near the collar of the tree, and in two or three 
days the pupa^ may bo killed by crushing under foot, when lying heaped up 
and incapable of locomotion. This is the best timD to destroy them, as the 
worms are scfittered over the whole tree, and the perfect insect is much too nim- 
ble to alloAV itself to be caught. Were the base of each tree encased in a low, 
open box, about a foot or 18 inches in height, placed at the same distance from 
the main trunk, having its lower part sunk four or five inches below the surface 
of the soil, the top capped with strips of bright tin, sloping inwards, and pro- 
jecting on both sides like the eaves of a house, and the upper half of the inside 
boards painted every morning with coal tar or some other viscid substance, the 
larva? could not crawl out or over it, the helpless and motionless pupss would 
be found collected in heaps within tlie enclosure, and could be killed by thou- 



sands without much trouble. It might be advisable to cover the ground inside 
"vfith cement or mortar, so that the w^orms could not possibly burrow underneath 
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the board fence and escape. The same box might also succeed in keeping the 
female of the canker worm from ascending the fruit trees to deposit her e^gs, 
but in that case coal tar should be put on the outside of the box, as these insects 
want to crawl inside in order to climb up the trunk, instead of descending and 
then scattering themselves over the surface of the ground, like the elm-tree 
beetle. Such temporary boxes might be made so as to be removed when not 
required, and put into some safe place to be used another season. If station- 
aiy, the same tin gutters now so extensively used in the northern States to 
obstruct the canker worm, and usually placed around the tree itself, coald be put 
ai'ound the box at some distance from the tree, and so prevent the oil, tar, or 
whatever is in them from being spilled and injuring the bark, and at the same 
time answer the purpose just as wtII, in preventing the wingless female from 
ascending the trunk to deposit her eggs. 

The western potato beetle, Colorado bug, or ten-lined speannan, has been very 
injurious to the potato crops during the last few years in the western States. It 
appears to be rapidly spreading towards the east, the rate of progress eastward 
assumed to be about fifty miles a year. The Practical Entomologist, a very val- 
uable moiithly journal, formerly published by the Entomological Society, of 
Philadelphia, but now unfortunately discontinued for want of sufficient patronage 
from the very farmers to whose interests it was entirely devoted, contains many 
interesting articles on this insect, in one of which Dr. Walsh calculates that 
they may reach the Atlantic coast by the year 1880. 
The habits of the western potato beetle, Dorypliora 
{Folygramma, CJievr., of Melsheimer^s catalogue) decim 
Uneata, are as follows: The eggs are deposited by the 
female, to the number of about seven hundred', (accord- 
ing to Dr. Henry Schii-mer, in the Practical Entomolo- 
gist,) at intervals during forty days, on the leaves of the 
potato, in somewhat regularly arranged loose clusters. 
After the lapse of about six days they hatch into larvae, 
which feed upon the foliage of the plant about seventeen 
days^ they then descend to the ground, where they 
change into pupae at the surface of the earth. The 
perfect beetle appears about 10 to 14 days after the pupae 
is formed, begins to pair in about seven days, and on 
the fourteenth day commences to deposit her eggs, thus requiring about 50 days 
from egg to egg again. This period may, however, vary somewhat according to 
the state of the weather, and the abundance or paucity of food when in the larva 
state. There is another insect almost exactly similar in color, size, and form to 
this potato beetle, found in the middle and southern States, which is mentioned 
in Melsheimer's catalogue as a synonym under the name of Dorypliora (JPoly- 
gramma) junda, Germ. This insect merely differs from the decim Uneata by 
having the second and third stripes always united behind, and the edges of all 
the stripes with a single row of punctures ; the legs also have a black spot in 
the middle of all the thighs. This insect (the Z). juncta) I found and raised 
in South Carolina upon the horse nettle {Solanum Carolineme) and 
the Department has received several specimens from Montgomery, 
Alabama, where they fed upon potatoes and egg plants, being re- 
ported as especially injurious to the latter. The larvae of the 
decim Uneata are destroyed by a plant-bug, Harpactor cinctus, and 
other insects of the same order. Dr. Benjamin Norris, of Pittsfield, 
Illinois, found a species of ground beetle, Lebia grandis, feeding 
voraciously upon the larvae in a potato field in that neighborhood. 
Hundreds of this comparatively rare insect were taken by him in the 
same locality, and always preying upon the grubs of the potato beetle, 
for the destniction of whic^ many plans have been suggested. Mr. J. 
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S. Little, of Rei, Ripley county, Indiana, in a communication- to the Department 
^Jtates that, " Driving them out of the field with twigs or branches, and an application 
of lime raid ashes, were both tried, but with no success." He then used " sawdust 
saturated with coal oil, in the proportion of half a gallon of the coal oil to a 
bushel of sawdust, sowing it broadcast among the plants. This drove the insects 
away for a day or two, but they soon returned, and were as injurious as ever." 
This remedy, tiov/ever, even if successful, would be rather expensive in a large 
field. Another remedy he proposes is " a weak lime sprinkled over the plants 
between sundown and dark, three applications to be made at different times," 
and addrj in a postscript, ^Hhis remedy was tried in the year 1867, and proved 
effectual." If brine is used, however, great care should be taken 
not to have it too strong or too much of it, else the remedy would 
be as bad as the disease, and both potato beetles and plants 
would be killed at the same time. In this letter he merely uses 
the common name " potato bug," and leaves us in doubt whether 
it is the old eastern blister fly, or the new western pest he alludes 
to.* However, the same remedies would be applicable to both 
these insects. Straw placed loosely over the plants will protect 
them somewhat from the insect, but would cost too much when 
spread over a large field. If the larvae and perfect beetles are 
beaten off the plants into pans, as is frequently done, it would be 
advantageous to have the vessels, which arc to receive them when they fall from 
the plants, made of smooth tin, shaped somewhat like a spittoon but much deeper, 
with the slope inwards to the central hole in the top, or a much greater inclina- 
tion so that the insects would readily slide down and fall into the main case, 

where, once in, they could not possibly escape 
This top might also be made much larger, and 
shallow, funnel-shaped, if desked, to cover more 
space, and be attached to a bag. The same ves- 
sels might be used for the rose beetle and other 
insects which fall to the ground when disturbed. 
Where open-mouth bags or sweeping nets are 
used to sweep them off the foliage, this plan 
might be modified by using a net or bag some- 
what like the fish baskets in rivers and creeks — 
that is, with a double net or bag attached to a hoop, the outer one being very 
long, conical, and with an opening at the lower end, which can be closed by means 
of a string, and through which the insects captured can be shaken into hot water ; 
the inner net to be also conical but shallower, with a smooth round hole in the 
centre through which the beetles are swept when the net is forced over or under 
the plants. This orifice might be made of tin and closed with a cork when the 
net is nearly fnll, or when not in use. Such a net could be made of any size or 
shape, and would undoubtedly be of much utility, as the insects, once swept into 
the inner part, could not possibly escape, as is frequently the case when open- 
mouthed sweeping nets are used. The ring of the net by which the mouth is 
kept open can readily be made of common telegraph wire j any straight and 
strong stick will answer for a handle, and the bags may be m-ade of canvas or 
strong muslin. The edges of the hoop to which the net is fastened ought to 
be protected by a covering of leather or some such material, as the muslin is 
subject to be woni away by friction when beating the plants. Powdered helle- 
bore is reported to have been used wdth effect as a means of destroying both the 
Colorado potato bug and the gooseberry or currant worms, if dusted over and 
under the foliage when the plants are wet with dew. Hellebore, however, is a 
somewhat dangerous remedy, on account of its poisonous qualities. Soot also 

* Since writing the above, specimens of the insects spoken of by Mr. Little as the *' Col- 
orado bug" have reached the Department, and prove to be merely varieties of the Cantharisj 
or potato bug of the eastern States. 
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has been used with good cffecL Some of the agricultural papers recoinincnd 
knocking the insects off the pL^nts betv/een the rows and then burying th.en^. hy 
means of the plough when working tho ground the second time. The Colorado 
bug or ten-lined spearman is reported to have produced poisonous effects on 
several persons who handled them incautiously with naked hands, somewhat in 
the same manner as the eastern potato cantliarls or blister 

In the Prairie Farmer, vol. 19; p. 51, a correspondent states that Dr. Walsh 
estimated that the damage done bv this insect, in the northwest alone, amounted 
to $1,750,000. 

The Department has received many comnnuiications on the subject of tho 
western locust, or hateful grasshopper of Dr. Walsh, and the ravages committed 
by them in the western States. These insects appear in vast armies, devoming 
every green thing, like the locusts mentioned in the Scriptures, and which may be 
reckoned yet among the plagues of the eastern States. Several packages of their 
eggs, forwarded to the Department, hatched out early in March, but the young 
insects all perished for the want of a suitable place in which to preserve them. 
From correspondents we learn mucli of their habits and will condense that informa- 
tion as much as possible. The female locust, in the autumn, deposits her eggs in 
small holes or cells made in the earth by means of her ovipositor. Most of 
these eggs remain all winter uninjured by tho frost, and hatch the following 
spring, earlier or later according to the influences of climate. Cold rains in the 
spring, however, are said to destroy the 3^oun£: insects. The grasshoppers when 
first hatched exactly resemble the old insects in form, with the exception that 
they have no wings or wing cases. Rudimentary wings and wing cases are 
developed when they cast their skins, but they are as yet perfectly incapable of 
flight, and can merely walk or jump from plant to plant j and it is only when 
they have shed their skins for the last time that they acquire fully developed 
wings and are capable of any flight whatsoever. This insect, from the egg to 
the perfect state, is injurious, devouring almost any vegetable substance, (sor- 
ghum and osage orange alone being excepted by some of our correspondents j) 
and is most easil}'- destroyed by wholesale when young and unable to fly, as 
the perfect insect when disturbed can readily escape by a rapid and prolonged 
flight. When young they feed near the place where they were hatched, and upon 
whatever vegetation is growing in tho vicinity. When fullj- grown, with peri'ect 
wings, they collect together, pair, and emigrate in countless myriads to other 
plajces in search of food and proper places in which to deposit their eggs for 
the next year's crop, after doing which they soon die and disappear. In the 
Practical Entomologist, Dr. Walsh states that he does not think the hateful 
grasshopper will ever cross the Mississippi to pass onward to the eastern States, 
and recommends the authorities to ofl'er a bounty for every bushel of eggs. 

The western grasshopper {Caloptenus spreta) differs from its eastern relative, 
the red-legged locust of Harris, [Caloptenus femur rubrumj) merely by having 
the wings much more elongated so as to be 
adapted for long flights. In habits they 
are much alike, as Harris states that the red- 
legged locust feeds on grass, leaves, and veg- ,^ 
etabies, and is also migratory. The red- 
legged locust, in certain seasons, collects in 
great numbers, and some years ago, in certain parts of New York, did consid- 
erable damage, especially to garden vegetables, not sparing even unripe red pep- 
pers. A planter in Texas, as a remedy for the western locust or grasshopper, 
recommends, that — 

As soon fts the grasshopper has laid its eggs the planters plough their fields and turn 
the soil over so that the eggs will be buried under a layer of earth, which will crush them 
and thus destroy the spriug crop of grasshoppers. This experiment has been made in small 
spots of ground where myriads of eggs were deposited, and not a grasshopper came from 
under the layer of soil that covered the eggs. 
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A correspondent^ Mr. Jokn Gardner, of Gardner sville, Utah, writes : 

Tho people turn out ev masse, spread straw where the grasshoppers are thickest, and set 
it on fire. vSome difj ditches and turn the water in, and so destroy bushels of the little things 
when they are youug and helpless. 

Mr. Louis Elrod, IS^ebraska, writes ; 

We fear wc shall not hare the pleasure o'" reaping where we have sowed, in consequence 
of the e^gs deposited by the grasshoppers last fall. The scope of country in which they 
are deposited extends from far up the Platte and Missouri rivers down to nearly the centre of 
Kansas. 

It would take too much space here to enumerate all the let- 
' ters received about the ravages of this insect ; notices of them 
have already appeared in the monthly report of the Department 
of Agriculture. I Vvill, however, make one more extract from a 
correspondent, Mr. Oscar J. Strong, Pocahontas county, Iowa, who sent a pack- 
age containing two flies ( Tachina or Sarcophaga) closely resembling in general 
appearance the common house-fly, but larger, of a gray mottled color, with the 
end of the abdomen reddish browu, and very bristly or hairy. Mr. Strong says : 

This fly lives in the larva state in the »ed-legged locust. After it consumes the interior of 
the locust it comes out a footless grub, with a slim head and a dark reddish stripe along its 
back. It immediately goes into the ground, where it remains in the pupa state sixteen or 
seventeen days, and then assumes the perfect or imago state. This species of fly is making 
great havoc among the locusts, which have been so uncomfortably plentiful this year. 

If these insects destroy the red-legged locusts, there is very little doubt but 
that they will also attack its near relative, the hateful grasshopper of the west. 
This letter is especially interesting, as these families of two-winged flies have 
usually hitherto been observed to attack soft-bodied larvse only, as caterpillars, 
etc., and I have found the larvae of the hawk -moths, such as the tobacco fly and 
potato worm, especially bablo to be destroyed by them. The female fly 
deposits her eggs on one of the first three segments of the body of the caterpillar, 
and glues them to the skin by means of a viscid substance. This appears to be 
done in order to prevent the caterpillar turning its head around to bite them off 
with its jaws, as most probably it would do were the eggs deposited lower down 
the body. When the flies are hovering round its head or in the act of deposit- 
ing the eggs the worm appears to be exceedingly uneasy, constantly moving its 
head and foreparts with a jerking motion, and endeavoring by all the means in 
its power to reach the place where the eggs are with its jaws, probably instinct- 
ively recognizing its agile f©e and its own fate, if it allows the fly to obtain a settle- 
ment and the eggs to be deposited. Acting upon the same instinct, in the case 
of the grasshopper, the fly will probably lay its eggs at the junctiim of the head 
and thorax, or near the abdomen, where tho young larva will find a soft 
place through which it can readily penetrate and ^evour the insect. When 
caterpillars are attacked, the young footless grubs penetrate the body imme^ 
diately when hatched, and feed intenially upon the fatty matter until nearly 
ready to change, when they bore their way out through the skin and enter the 
earth, the caterpillar soon perishing from exhaustion. After the grub has buried 
itself, its body contracts so as to form an oval case, the outer skin hardens, 
turns brow^n, and becomes a cocoon-like hard oval ball, inside of which the per- 
fect fly is ultimately formed, which, when ready to come forth, bursts one of tho 
ends of its case, emerging into the outer world a perfectly formed fly; pairing 
in the course of a few days, and depositing its eggs on other caterpillars, and then 
dying. These flies, although exceedingly beneficial to the farmer, are especially 
annoying to tho entomologist who is studying the changes of any particularly 
injurious cateipiliar sent to him for identification, in order to find out what moth 
will be produced, so as to recognize the enemy in all its forms, as frequently out 
of four larva? only one perfect moth has come forth, the I'est producing merely 
these parasitic flies. The caterpillars infested may, however, be readily known 
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by examining the first three segments of the body, and if any eggs appear gluod 
to its sm-face the specimen is almost certain to die l)efore eompleting its changes. 
Besides the remedies ah-eady mentioned for destroying the eggs of the western 
locust or grasshopper, crushing and killing the young insects by means of a largo 
roller, has been spoken of 5 the young grasshopper, hovvever, being exceedingly 
agile, many doubtless Avould make their escape. It has been proposed not to 
bum the piiairies in the autumn as is usually the practice, but to defer It until 
spring, when the young grasshoppers are yet wingless and the grass dry, then 
to set fire to it in circles as much as possible, so that the insects cannot escape 
from the ring of fij'e, but be driven by the heat and smoke into the centre, where 
they will eventually perish in the llames. In tlio eastern States, where the red- 
legged grasshopper abounds, the nets already mentioned could bo used vdth 
advantage, and if the insects have been killed by immersion in boiling water, 
they could be given as food to poultry, etc., kept in enclosures where they cannot 
find any insects. The only trouble yet found with this net is that it sometimes 
collects a great deal of rubbish, such as leaves, sticks, etc., and the centre open- 
ning is liable to become clogged with such substances if not examined and cleaned 
out every few minutes. 

We have received a very valaable paper from Mr. A. Croeker, of Burlington, 
Kansas, containing a list of the birds found in his neighborhood which destroy 
the locust or hateful grasshopper ; but, however interesting to the naturalist, it is 
too long to be inserted in this report, and merely proves that immense numbers 
are destroyed by our small feathered allies. In Maryland, late in the summer 
and autumn, numbers of dead grasshoppers have been observed on the tops 
of high grass or v/eeds, clinging fast to the plants, with their feet firmly and 
stiffly clasped around the stems, with their skins and inner substance perfectly 
dry and crisp. On being cut open no signs of parasitic insects wei-e found, and 
the insects had apparently died from exhaustion . Grasshoppers are also frequently ^ 
found covered more or less with small parasitic red mites, which appear to attaclti 
themselves to the living insect. Many grasshoppers thus infested were kept for 
the pui-pose of finding out whether these parasites would eventually kill them 5 
but they lived for several weeks, apparently healthy and as vigorous as ever. 

As the 17-year 
c\c{idsif cicada 
sop ten deciniyj 
otherwise gener- 
ally know^n by 
the local but in- 
correct name of 
locust, have ap- 
peared in many 
places, and nu- 
merous inquiries 
have been made 
about its habits 

and periodical appearance, at stated intei-vals of 17 or 14 years in immense numbers, 
I will give abrief history of the insect from the letters of correspondents and my own 
observations. The eggs are deposited, to the number of 6 to 18, in longitudinal 
fissures, bored, generally, in pairs in the twngs and smaller branches of forest and 
fruit trees, by means of the saw or file-like ovipositor of the female. Dr. Harris 
states that 15 or 20 'such fissures are made by one insect. The eggs, which are of 
a yellowish white color, and of long tapering form, when about to hatch may be 
known by having two black dots or specks at one end. These, probably, are 
the rudimentary eyes of the enclosed larva? ; and later, or just before hatching, 
the fomi of the body and limb3 of the future insect may be traced through the 
semi-transparent egg envelope. The larvse hatch in the course of some weeks, 
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according to the heat and dampness of the atmospliere, moisture probably accel 
crating the process considerably, as some eggs taken out of a branch for the pur 
pose of experiment, and which had no appearance of the insect through the egg- 
shell, but with the tvvo before-mentioned black spots slightly developed, when 
laid upon moistened sand and paper at 3 o'clock one day, hatched out the follow- 
ing morning about 11, while the eggs remaining in the branch showed no symp- 
tom of hatching. 'J.^he larva, when liberated from the egg-case, .present the 
exact appearance of the pupa-skins left on the bushes, with the exception of the 
total a.bsence of ihe wing-ca^scs; and they^are furnished with perfect legs, the 
two foremost of whicli are formed for digging or burrowing. This fact is stated 
merely as it has been reported that the larvae come out as small footless grubs, 
and, as such, feed for some time on the pith of the branch before assuming the 
cicada form. The larvae, when just hatched, are exceedingly nimble, running 
about in all directions, looking very much like the minute yellowish- white larvae 
of the tettigonia, or grape-leaf hopper, (also miscalled "thrips,") with the excep- 
tion of their large, crooked fore-feet, as above mentioned. When fairly out of the 
egg-shell, the young larvae fall from the branch and bury themselves in the earth. 
In the larvae state they are said to feed underground upon the sap from the roots 
of trees, shrubs, and grass; but, in the Prairie Farmer of 1851, a correspondent 
says that " the larvae obtains its food (consisting of exudations like animal 
perspiration) from the small vegetable radicles which everywhere pervade the 
earth, for whicli purpose its rostrum or snout is provided with three exceed- 
ingly delicate capillaries or hairs, which project from the snout, and sweep over 
the surface, gathering the minute drops of moisture. This is their only food." 
Other naturalists insist that the larvaa insert the proboscis itself into the 
roots and regale themselves with the extravasated sap which naturally follows 
the wound; and Miss Morris, in a communication to the Academy of Natural 
Science in Philadelphia, even accuses them of causing the disease called the yel- 
lows in the peach tree by their constant punctm'cs and subsequent drainage of 
the sap. This is probably an erroneous conjecture, as I have repeatedly dug up 
and examined peach trees dying with the yellows, but could never discover cicada 
laiTae on or near the roots. After burying themselves in the earth, nothing more 
is seen or heard of the " 17-y ears' locust," in the same locality, for a certain period 
of years, excepting occasionally, when deep holes are dug into the earth, in 
maldng cuts for railroads and digging Vvclls or cellars, when the larvae are acci- 
dentally disentombed from depths, ranging from 4 to 12 feet under the surfaco 
of the earth, and duly chronicled in the local papers among the extraordinary 
events. The pupae differ from the young larvae merely by having the rudimentary 
wings and wing-cases fully developed on each side of the body, and, when ready 
to change into perfect cicadas, gradually ascend and remain near the top of their 
burrows, some six or eight inches below^ the surface of the soil, for a few days, 
apparently taking a good rest after the hard work they have had to bore their 
way upwards. Just before casting their last skin and becoming perfect insects, 
the pupa3 crawl out of their holes, climb up some tree, shrub, or fence, cling fast 
to it by means of their strong hooked claws, and, their skin splitting open on the 
back, the perfect cicada creeps out, leaving the hardened cast skin clinging to 
the object upon which it had undergone its last change. When first emerged 
from the pupa skin, the body of the insect is soft and of a pale yellow color ; the 
perfect wings arc soon developed, and the insect rests supinely for some time, 
until it acquires its natural color and strength; it then makes its jarring noise, 
miscalled song, whicli is merely the call of the male, flies from tree to tree, pairs, 
and the female lays its eggs for the next 17-years' crop, and dies. 

A curious fact was observed in Maryland at the latter part of the ''locust 
season." Many of the males Vvcre seen fl3ang about, apparently happy anel lively, 
with nearly half the hinder part of the abdomen entirely gone, as if broken off,! 
and its remaining cavity porfectly hollow or partially filled with a very fine dry 
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powder. During their perfect state it is generally supposed that the cicadas 
do comparative!}' little injury to vegetation, as, although they are accused of 
piercing the tender bark in order to obtain the sap, no visible injuiy has been 
known to result fTom such punetures, excepting the exudation of a small quantity 
of superabundant juices ; and it is' by the rough-edged and ragged punctures made 
by the ovipositor of the female that the great injury is done, especially to young 
beai'iug fruit trees, as the branches or tv/igs frequently die or are much injured 
as far up as the punctures extend. As it has likewise been stated that the instinct 
of tluo female locust teaches her to cut the branch just below the punctures, so 
as to cause the branch to fall to the ground, it may be proper to state that out 
of hundreds of branches wounded not oneAvas found thus cut, excepting when 
it had been previously done by one of the long-horned beetles, or some other 
insect of similar habits, and that, when found partially broken off, the breakage 
always occurred where the fissures were bored deeper than usual or close together, 
and frequently in the very middle of a row of eggs, and sometimes near the end, 
so that, were the branch even to fall to the ground, more of the eggs would 
remain on the branch adhering to the tree than had fallen. 

Reports, *also, have been circulated about the sting of the locust killing per- 
sons, their eggs in fruit poisoning others, and hogs dying after eating them. 1 
have yet to receive the first reliable account of any death, or even injury, result- 
ing fi'om such stings. Perhaps, 'when the eggs are deposited, the female may 
eject some liquid serving to develop the egg, but when handled the insect exhibits 
no inclination to use her ovipositor as a weapon either of offence or defence; and, 
were their stings as fatal as represented, it is really man^ellous that we have not 
heai-d of a dreadful mortality this year -among childi'en living in the country, 
who carry them in their bosoms, hands, or hats with perfect impunity ; but per- 
sons stung by any large insect whatever during the cicada season, after having 
heai'd of the fatal effect of such a sting, would, naturally enough, be in too great 
a huiTy to examine their assailant very minutely, and, no doubt, would attribute 
their injury to the much-dreaded and misnamed "locust." 

A short time after the so-called locust season many insects mg-ke their appear- 
ance which are capable of inflicting very dangerous wounds, such as the saw- 
back or Beduvius mvcnarms, mentioned in«a former report. It is also a well- 
known fact that an immense hornet fStizus speciosusj is in the habit of seizing 
the common cicada and conveying it off to serve as food for its young larvae. 
Many have been taken this year in the very act of dragging the locusts to their 
nests, after having stung them so as to render them powerless and incapable of resist- 
ance. The W-shaped dark markings on the win^ are also frequently regarded 
as omens foretelling war, want, &c., or any unfortunate word beginning with a 
W. Why may it not as w^ell signify wonderful wealth, or welfare? When the 
skin of the perfect insect is yet soft and tender, ants have been seen to kill them, 
and even when full grown they are attacked by the same insects, at the tender 
place between the head and thorax, and the head is frequently completely sev- 
ered from the bod}^ I have seen numbers of such headless bodies lying upon 
the ground swarming with small brow ants. Dr. Gridcon B. Smith, of Mary- 
land, devoted much of his time to studying the habits of the cicada, and was 
considered the best authority on this subject in the middle States. In his man- 
uscript unpublished notes he says the insect " appeared in Maryland, Pennsyl- 
vania, and Delaware, in 1766, 1783, 1800, 1817, 1834, the date of his work, 
and then afterwarcfe in 1851 and 1868;" thus establishing theii- regular 17 years' 
appearance in this district. Dr. Smith, however, thinks there are two tribes, 
differing only from each other in the period of their lives, the northern being 17 
years, and the other or southern tribe requiring only 13 years in which they per- 
form their transformations. He st$,tes likewise that "it has no mouth or other 
means of taking food than three small hairs in its snout, v/hich in feeding are 
spread out over the surface of the roots or leaves of trees, and tlujse collect the 
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vegetable juices and carry tliem by capillary attraction to the stomacli. IiiMary- 
land tlie jiunre begin to leave the gTound aboiit the 20th of May, the greatest 
numbers appearing about the 27th, and then diminish until the f5th of June, 
The 15th of June the females commence depositing eggs, and continue to do so 
until tiie 20th, the eggs from one insect being about 400. The old locusts dis- 
appear about the 25th of June, and about the 25th of July the eggs begin to 
hatch axid the young larvte to enter the ground.^ He then makes a remark 
totally at variance with the generally received opinion of the locust larv^se, wan- 
dering at gTcat depths through the earth in search of roots, upon the sap of 
which they are said to feed. " Having made its way into the earth," he says, 
" it lives during the remainder of the season in the vegetable subsoil, and on the 
approach of cold Vv'eathcr fonns around itself a cocoon or shell by cementing the 
pai-tioles of earth together, in which condition the locusts are often dug up in 
gardening and excavating, without their real character being discovered.'*' Now 
comes the curious part of this extract, which says, the next season it opens 
one end of its cell to gain access to tlie small roots and moist earth, but does not 
leave the cell, and thus it continues ft'om season to season, each year enlarging 
its cell, but never changing its locality from the time it enters the earth until 
the time it emerges." Were this really the case, it is somewhat singular that the 
larvae are not more fiequently turned up when trenching gardens, or when using 
the subsoil plough. The generally received supposition is that the larvae 
descend to a considerable depth in the earth, and far below the reach of the 
plwigh or spade. 

The males alone of the cicada make the jarring noise popularly supposed 
to sound like the w^ord Pharaoh, the females, contrary to the usual habits of 
the sex, being perfectly silent, and not musically inclined. The organs of the 
male by which the sound is produced are situated on the back under the 
ehoalders of the hind wings, and can readily be seen by lifting up the wings and 
bending the body dow^nwards so as to expose the upper part of the abdomen. 
They consist of two whitish membranes, ridged like a shell, stretched over a 
cavity, one on each side of the body. Dr. Smith observes that "a curious 
eflFect is produced on the eggs of poultry after feeding almost exclusively on 
locusts, as the ^^olks will be found to be almost vrhite in color."^ I will finish 
the subject of locusts f Cicada J by making merely two extracts from our corre- 
spondence, one from a northern and the other from a southern observer. Mr. 
William E. Baker, of Ickesburg, Pennsylvania, WTites : 

June 5, 1868, cicadras coming up out of the ground; 8th, noisy; lOch, quite numerous; 
14th, pairing, and puncturing younp^ last year's bark, and sucking sap from trees — the 
amount of sap extracted must he considerable and perhaps injurious ; 19th, cicadas laying 
eggs ; 28th, cicada larvse leaving twigs. 

This last note 1 do not understaud, as it is generally conceded that it requires 
a much lon.ger time than nine days for the eggs to hatch. The first of those 
kept by the bepaitment did not hatch until the 27th of July, and even then 
only after being placed on damp paper. Mr. Baker adds : 

The injury done to the twigs and limbs of trees by the cicada is mechanical, and not a 
kind of poisoning; compaiatively few of the pxmctured limbs die, but some are much 
injured, and there is generally more injury done on high ground than in the valleys. * 
Some reports have been put in circulation that the stmg of the locust ( Cicada) is always 
very dangerous, and generally fatal ; but all the cases 1 Lave heard of lack just what every 
case should have, i. c, reliable evidence ; and 1 have never seen in these insects any dispo- 
tjition to use the ovipositor to sting with, and they manifest no inclination to be resentful, 
even when roughly handled. 

These last remarks agree perfectly with what I have akead\^ observed. 
Mr. Charles Petty, of Gowdysville, South Carolina, states that the insects were 
here in 1842 and 1 855, making their period only 13 years ; of these dates I am 
certain." He then adds : 

An old citizen of this county says he is certain that they were here in 1814, 1828, and 1842, 
making th^ir period up to that date 14 years ; and it was remarked. by many in 1855 .that 



REPORT OF THE ENTOMOLOGIST 



71 





the locusts came up a year before their time. Taking these facts into consideration with other 
evidence. I am disposed to think that up to 1842 their period was 14 ye?.rs, and after that it 
was J 3 years. * * * * ]Q55 a farmer in the neighborhood an^ the grubs up in the 
low lands two feet below the surface, and a person of veracity informs me that in digging a 
^rave the larvaB were found three feet below the surface in hard red clay. 

No diflerence was observed in the specimens sent to the Depaitment from 
various States, excepting tliat a lot sent from Illinois were very remarkably smaller 
tlian any of the others, although the same in form, and markings, and general 
appearance. 

Mr. Th omas E. Pleasants, of Pet eraburg, Virginia, in June forwarded 
to the Department several speciniens of a small grayish plant-bug, 
Mormidca (CEhahts) typliea^ nvA in the accoifipanying letter states ^ 
that " these insects have not been observed in this part of the country 
before, but recenth^ have appeared in myriads in the wheat-fields of 
the neighboring county of Chestei-field. They prey on the wheat-ears, destroy- 
ing their fmitfalness." This may possibly bo the case, as the insect is furnished 
with a piercer like that of the vreil-knovv^n sqnash-bug but it would be advisa- 
ble for some naturalist in that neighborhood next season to keep some of the 
insects in confinement, in order to ascertain whether they suck the juices from 
the plant itself, orfi'om the grain, as peradventuro it inay happen to be engaged 
in destroying the small orange-colored larvae of the wheat midge, which lives in 
the ears, and is well known to injure wheat, and thus, instead of proving an 
enemy to be dreaded and destroyed, it may turn out to be a useful ally by dimin- 
ishing numbers of a very destructive insect. 

From North Carolina we have received specimens of another ■ 
plant-bug, (Strachia liistrionicha^ IlahnJ beautifully marked and 
variegated with red and black, which our correspondent states is y 
veiy numerous in his neighborhood, and totally ruins the cabbage i > 
crop. This insect is also mentioned in the Prairie Farmer, vol. ^ 
IS, p. 152, as having been received from Dr. Lincecum, of Texas, W'here 
it proved very destructive, not only to cabbages, but also to radishes, mus- 
tard, turnips, and almost all the Criicifercc. The eggs are deposited on end 
in two rows, cemented together, and generally placed on the under side of the 
leaf, in March. The larvsB mature in 12 or 14 days from the time of leaving 
the egg, and feed upon the juices of the. plant, which they extract by means of 
their piercer or sucker ; and the punctures apparently poison the leal, causing it 
to wither away around the wound. There are two broods in the season, and the 
insect passes the winter in the perfect state. Should they multiply so as to become 
a nuisance, as they hybernate in the perfect state concealed beneath bark, under 
brush-heaps, or stones, like the cotton red-bug, it vrould be well in Vvinter to 
search for them in such situations, and in spring to destroy them on their first 
appearance upon the 3^oung plants, before they have had time to deposit their 
eggs and to multiply to such a degree as to reader their extermination impossi- 
ble. Mr. Allen Crocker, of Burlington, Kansas, sent a very small striped plant- 
bug, ( Capsiis linearis J which he found piercing the fruit-buds of apple trees 
and grape vines. These punctures, ho says, render the buds abortive/^ 

He also forwarded a specimen of a small beetle of a long form and brown 
color, Bostriclius {Apate) aspericoUis {Germ.,) which injures the white hickory, 
by boring in the pith downwards." 

Mr. Meigs, of Washington, found great numbers of small round-backed, creamy, 
clay-colored beetles ( Cdaspis strigosa^ of Dike's collection) to be very 
destructive this year to the foliage of his grape-vines. Fidea murina 
{Dej.) was very plentiful on the grape leaves ia Washington, and did 
much damage by eating holes in them. This insect has been frequently 
mistaken by grape cultivators for the rose beetle, Macrodactylns sub- 
spinosaj but is smaller, much browner in oelor, and net such a sprawl- 
ing, long-legged insect as the rose- bug, w^hich in Maryland is also 
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exceedingly destrnctix'e to the foliage and blossoms of the grape. A very 
small beetle, with short wing covers^ somewhat like some of the Stapliylinida? 
Heliomanes bimaculatus {Say^^ was taken out of a branch, of the vralnut 
wdiere the larva? had been evidently feeding on the wood, and a long-horned 
beetle, Oncideres cmgulatus (Say,) was found in September in the pupa and 
imago states in the cavities of hoUowed-out young branches of the hickory 
in Maiyland. Some of the larvaj about to change were taken at the same 
time, and the branches were girdled or cut in much the same manner as when 
branches are injured by the well-known oak-pnmer. 

It mav be interestin'g for entomologi-^ts to know that tlie caterpillars of a but- 
terfly (Melitcea ■phaeton J were found ui great numbers feeding upon the foliage 
of tiie arrow wood, (Vihiirninn ckntahnn.J The caterpillars are covered with 
bristly spines and of a black color, banded or winged with yellow or orange. 
The caterpillars of the Utethcisa (I)ciopeiaJhcUa, the beautiful moth seen so fre- 
quently flying about our meadows, with upper wings of yellow orange, varie- 
gxated with white marking and bhick spots, and under-wings of pure light car- 
mine, bordered -with blacii, feed upon the seeds of tlie rattle-box, ( Crotalaria.) 
generally inside the pod. This accounts for the food-plant not having been 
found before, as it is only when the pod is examined, and a round hole 
gnaw^ed through the exterior is seen, that tlie caterpillar will be found snugly 
ensconced in the interior. The caterpillar is somewhat haiiy, and beautifully 
banded with orange, black, and white rings. 

Specimens of the root of the grapevine destroyed by the grape-borer f 2Egena 
poUstiformis Jhawe been received from Dr. F. J. Kron, iUhemarle, North Carolina. 
The lai-vffl of this insect, in general appearance, resemble those of the peach- 
tree borer, and w^ork in the same manner under 
ground, but destroy the roots by gnawing into 
them, and are sometimes said to be shielded from 
outward applications by a coating of the bark. 
Specimens of the perfect insect have been re- 
ceived by the Department from Ohio, and it is 
also mentioned as occurring in Kentucky and 
Missouri. It is evident that this pest is spread- 
ing, and may in a short time prove as disastrous 
to the vineyards as the peach-tree borer is to 
the peach orchards. This insect working under- 
ground, its ravages cannot be seenuntilthe vine 
becomes sickly. It is, therefore, absolutely 
necessary for the grape-growler to examine the 
roots of all the unhealthy-looking grapevines in 
the vineyard, wherever the insect has effected a 
lodgement in the neighborhood, at least twice a 
year, and any larvae or pupas found should be cut 
out and destroyed at once. The Scuppernong grape alone is said to bo exempt 
from the attacks of the gi\apevine borer. The pupa? are form.ed in rough oval 
cocoons of a gummy substance, covered outwardly with particles of wood and 
dirt, and the perfect insect makes its appearance from June to September. This 
insect is also mentioned bv Dr. Walsh in his first able report as acting ento- 
mologist to the State of Illinois. In this report he also speaks of a new grape 
curculio, Coeliodcs incGqitalis, (Say,) which bores holes into the berry or fruit of 
the grape, and a grape-leaf gall-louse, DadylospluEra vitifdicCj (Fitch,) which 
causes green, fleshy excrescences, about the size of a pea, on the low er surface of 
the leaf. It is found principally on the Frost and Clinton grape, and something 
very similar has been found in Maryland on wild grapevines. 

Trypeta pomoneJla, (V/alsh,) or apple-maggot fly, is a very small two-winged 
fly, proceeding from the larva? or grubs found in Iruit previously perforated by 
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tlic codling or apple-motb. The injury it does is in destroying the pulpy sub- 
stance of apples. 

A small caterpillar, living in little, crooked, horn-like cases, feeds upon the 
foliage of the apple, crab and plum, generally on the terminal limbs, binding the 
leaves together. The moth produced from it is the Phycita nebulo, ( Walsh^) 
and is of a whitish-gray color, somewhat marbled or barred with darker brown, 
and having a light bar or stripe crossing the upper wing, about two-thirds of 
the way from the body. A similar insect taken in Maryland, on a species of 
thorn-bush, the plum gauger f AntJmiomus prunicidaj oi Dr. Walsh, is a small 
curculio which bores a round hole in the fruit — not crescent shaped, like the true 
plum curculio, but resembling tlie puncture of a pin — in which to deposit 'its 
eggs, five or six sucli perforations being sometimes found in one plum. It differs 
from the plum weevil or cm*culio by the perfect insect boring these holes also^ 
for the sake of food, and the larvae or grubs, instead of feexling upon the fleshy 
part of the plum near tlie stone, bore their way through the flesh to the kernel^ 
and then devour the substance of the kernel exclusively. 

The larvae of a very small moth fSemcysia prunivora of Dr. Walsh's report) 
inhabit the plums infested by the curculio. This insect is likewise found in the 
black knots on plum trees and in galls on the elm and oak. In the Prairie 
Fanner, vol. 14, p. 131, Dr. Walsh also mentions a small species of curculio, 
(Antlwnomus quadrigibhus) or four-humped curculio, the perfect insect of which 
eats round holes in apples, both as food and to fonn a place in which to deposit 
its eggfs. 

Dr. Fitch, in his report for 1866 to the New York State Agricultural Society, 
gives interesting articles on the onion fly, (AntJiomyia ceparum^) a small two- 
winged fly, the lai'vae of which bore into the bulbs, causing the plants to decay, 
and thus do great injury ; and on the cabbage fly, ( Antlumyia brassica,) the larvae 
^ of which erode and bore into the roots of young cabbage plants. The radish is 
also destroyed by another fly, (Anthomyia raplianij) or radish fly,, the larvae of 
which injure the radishes in a similar manner to those above mentioned. Dr. 
Fitch also treats upon several other insects in this report injurious to vegetables. 

The above notes contain merely a short and somewhat imperfect review of the 
newly discovered injurious insects mentioned in entomological reports, as a sort of 
index to show those which have lately been described by our State entomologists, 
and also to serve as a guide to persons who wish to investigate their habits more 
fully from the original sources of information. Unfortunately, not having speci- 
mens of these inseots in our cabinet, I am at present unable to give any wood 
cuts of them, but must refer our readers to the articles and figures in the 
reports of Dr. Fitch and Dr. Walsh. 

Mr. C. V. Kiley, in his able answers to correspondents of the Frame Farmer, 
mentions several insects lately found to be destmctivc to vegetables, amongst 
which will be noted the description of a saw fly orstrawbeny worm, JEmphytus 
maculattts, {Norton Pr. Far., vol. 19, p. 368, the larvae of which eat the foliage 
of the strawberry plants. They differ from the white pine worm, Lophyrus 
ahhoUiij which they somewhat resemble, by their habit of curling up in spiral, 
form when on the leaf, and dropping to the ground when disturbed, instead of 
throwing back the head in. the manner of the pine worm, which .lives principally 
on white pine, w^hilst its near relative, Lopliyrus leconteij confines its depreda- 
tions mostly to the Scotch and Austrian pines. Mr. Riley also gives an account 
and figures of the clover worm, Asopia costalis, ( Pyralis olinalis, of Prairie Fai- 
mer, vol. 19, p. 261.) The caterpillars of this insect abound in clover stacks, 
^and feed upon the hay. Some ^ent to the Department by Mr. Riley fed on the 
fresh flowers, but refused to touch the green leaves. 

The oyster shell bark louse or scale insect, Aspidiotus concJiifoniiis, is said to 
be exterminated by washing the tree with a mixture of two parts of soft soap, 
. eight paits water, hnd lime enough to give it the consistence of whitewash. 
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This must be applied in the month of June, or vvhen the insect is young and in 
a comparatively unprotected state. 

The Scolytus carycD, Prairie Fanner, vol. 19, p. 68, a small bro\\ai beetle, 
bores holes in the wood of the bntteraiit and hickory, ( Canja amaraj about the 
size of a No. 8 shot. The caterpillars of a moth, Gortyna nitilaj [Guen.) Prairie 
Farmer, vol. 19, p. 116, bores into the pith of the stalk of the dahlia and aster, 
and destroys the plant. The caterpillars of a moth, very similar in size and 
color to the boll woim or corn moth, has been described by Mr. Riley as destroy- 
ing the phlox. The insect is- the HeliotJiis pliloxiphaga^ (Prairie Farmer, vol, 19, 
p. 219.) There are two broods annually, and the second brood hybernate in 
the pupa state. ' \ 

With regard to the culture of the new Ailanthus silk worm, Samia Cynthiaj 
formerly introduced into this country from France, where it was very highly spoken 
oiy I am soiTy to say that it does not appear to have succeeded in any practical 
point of view, as, unless the trees are protected by nets or other means, the cater- 
pillars feeding upon them are nearly all destroyed by birds or parasitic insects. 
This insect is now, however, perfectly acclimated, and may be taken in the wild 
state in Brooklyn, Philadelphia, and other places where they have escaped from 
confinement, and bred upon Ailanthus trees in the neighborhood. Many of our 
own silk-producing insects would no doubt succeed quite as well in the open air, 
if not better, and make as fine durable &ilk, but would also be subject to the 
attacks of birds and parasites. Mr. Gallaher, of Washington, is this year exper- 
imenting with the Platfjsamia cecropiay and has succeeded in reeling the silk 
from the cocoon ; and ]\Ir. Trouvelot, of Medford, Massachusetts, has tried for 
sei^eral years with the Pohjphemus^ but with what success I cannot say, having 
received no report on the subject from Ma^sacliusetts. Neither have I heard of 
any practical results from the silk-bearing spidf^r from the southern States, exper- 
imented with two or three years ago. Mr. Gallaher, of Washington, District of 
Columbia, has raised a lot of common silk-vronns (Bomhyx morij very success- 
fully in the open air ; and for the purpose of proving the osage omuge (3Iaclura 
auraniiacaj as a proper food for si Ik- worms, a number of them were fed entirely 
on the leaves of that plant, in the Uepartnient, doing very well. 

Mr. Prevost, of California, who is quite an enthusiast on the subject of silk 
culture, sent splendid specimens of California- raised cocoons, together with a lot 
of eggs, and the Silk Growers' Manual, which have already been distributed by 
the Department to those most interested in raising silk-worms. Mr. Prevost 
claims that California is better adapted for the silk- worm than any other country, 
OTving to the mildness and dryness of the climate. In a letter to the Depart- 
ment, dated August, 1867, he doubts if the silk- worm can be profitably raised 
in the eastern States, and says that — 

Previous to my coming^ to California, in 1849, I resided in New York State, and I know 
all about the silk culture there. The Morus multicaulis speculation was ^ot up by a few 
scheoiors to make money, as it is impossible to raise silk there properly, for two rea- 
sons, the first of which is the frost is too strong- and destroys the trees ; and secondly, the cli- 
mate does not suit the worms, as during the time of feeding, the rain-storms, thunder and 
lightning destroy the worms — one such storm alone having in one instance killed all the 
worms. 

In the same letter he states that over three million mulberry trees were grow- 
ing finely in different places in California, and thinks that Sacramento will be 
the first silk district in the State. In a letter dated San Jose, May, 1868, Mr. 
Prevost states that the European varieties sent to him hatch earlier than those 
bred in California. He also says ^* the silk culture is progressing rapidly in Cali- 
fornia; millions of cocoons will be raised this year, and we have now not less 
than five millions of trees growing in the State." He likewise thinks that Utah 
Territory is well adapted to the silk culture, judging from some samples of silk 
from there, and adds : ^' Brighaai Young is planting 160 acres in mulbeny trees, 
and others are starting it on a small scale." I merely give the above extracts- 
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from Mr. PriBvost's correspondence with the Department, to show the extient to 
which silk culture has already processed in California, and I sincerely hop© 
that it may prove profitable enough to become a new source of wealth to this 
country, especially as the disease is killing most of the silk-worms on the conti- 
nent, and the culture of silk there is, therefore, decreasing ; and that it may not 
prove a failure as in the time of the Morns multicaulis fever, by persons enter- 
ing into it merely for the purpose of speculation, who are totally ignorant of the 
plant itself and of tho habits and transformations of the silk- worm, aa in the ease 
of our correspondents w^ho wrote for eggs of the Samia cyntJiia^ and at the same 
time wanted seed of the ailanthus to raise the trees upon which the w^orms were 
to feed. The Department also received several varieties of the silk-worm (Mfm- 
h^x mori) eggs, from Mr. Israel Diehl, who lately returned from Asia, where he 
had been to make fresh importations of the Angora goats. These eggs were 
distributed among the silk-growers for tho purpose of finding out what varieties 
were best adapted to our climate, but no reports have as yet been received from 
the recipients, excepting one from Mr. 0. V. Riley, the well-known State ento- 
mologist of Missouri, whose knowledge and experience of insect life and trans- 
formations are so well known, and upon whose statements the utmost reliance 
can be placed. His report to the Department, being so minute in detail and oo 
valuable in every point of view to those engaged in silk culture, is given in fall: 
Hon. Horace Capron — Dear Sm : In accordance with your request I send jron, with- 
out entering into minute detail, the result of my experiments with the three vatietie* of silk- 
worms with which you furnished me, viz., the White Egin, Yellow Egin, and Yellow Cali- 
fomia. 

The worms of all three kinds commenced hatching on the first day of May, and fed on an 
average 33 days before spinning up. I started with about 1,000 of each kind, and fed them 
all on the white mulberry, (Morus alba.) They were scarcely distinguishable trom each other 
up to the time of the 3d moult; nor differed from those bred in Europe in anything but a 
somewhat shorter space of time between each moult, and a comparatively brief term of aick- 
ness. They were all healthy, and I scarcely lost a worm up to the third moult, frOm whieh 
time a decided difference was manifest, the contrast bein^ sufficiently great to make tha 
experiment interesting and important. The result may be briefly stated as follow* : 

White Egin— Appeared at first to do the very best, and were of larger size than the 
ethers. Commenced to die after 3d moult, and the majority of them failed to pass through 
the 4th. Obtained but 11 cocoons. These were of large size of perfectly ovoid form, and 
true to their name, also perfectly white. The silk was also of fine quality, but the cocoons 
were thin ; fi;ve of the Worms died before completing ; three made an abortive attempt to 
pupize, while the two which became chrysalides failed to give out the moth. The worms 
fed somewhat longer and grew larger than the other§, and were more inclined to blue- white 
than cream-white in color. They also developed less regularly ; for worms placed together 
■which had all moulted on the same day would show a divergence of two and even three 
days before the next moult. 

Yellow Egin— -Developed much more regularly and few die^. They were of a uniformly 
rich cream-color after the last moult, which tbey sustained with little loss, and spun well and 
freely. The cocoons were of a dull pale yellow, of medium size, dense, and weighed well. 
They were often restricted, however," peanut-fashion, in the middle, and the silk was coarse, 
and without much gloss. The moths appeared in exactly 14 days from the time the ^orm 
commenced spinning, and produced abundance of ova. 

Yellow California.— In hardiness intermediate between the other two kinds. Went 
through their moults well-nigh as regularly as the Yellow Egin ; averaged the same size, 
and produced cocoons of a deep glossy j^ellow, perfect in form but of less weight and density 
than the foregoing. The moths came out on an average two days later, had the wing-marks 
more distinct and were somewhat less fertile. 

Summary. — Passing over all that has been said for and against sericulture in this country, 
I am confident that each of the yellow varieties will do well in this latitude, and that the 
rearing of them would form prcfitabie amuseraent to hundreds of families in the State. I 
give the decided preference to the Yellow Egin, which even did well in the open air, as long 
as unmolested by birds or predacious insects. Indeed their exemption from disease was 
surprising, considering that they were often fed leaves three days plucked, and that press oi 
business prevented the attention they should have had. While the Yellow California 
worms fed well on lettuce till after the second moult, the Yellow Egins did not relish it, and 
the White Egins would not touch it, although they perforated for about two days young ten- 
der apple Leaves. 

Respectfully, 

C* V. RILEY. 
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If it is proved another season that silk-worins can "be raised in the open air, 
weuld it not be well to make an experiment with a few on the osage orange 
hedges g^rowiDg so luxuriantly in the western States? If at finj^ considerable 
distance from the house, the worms would be vory subject to the attacks of birds 
and parasitic insects, and if not properly taken care of, many of the worms would 
undoubtedly wander otf and be lost at the time of making their cocoons. 

During the last year many valuable contributions have been made to theEnto 
mological cabinet, among the principal of which are a fine collection of Lepidoptera 
from Texas, by Dr. Lincccum, through the Smithsonian Institution j a number of 
valuable Lepidoptera from Mr. Allan Crocker, of Burlington, Kansas ; and a 
collection of Canadian Lepidoptera, from Mr. Wm. Saunders, of London, 
Ontario county, Canada. The new or rare insects have all been figm-ed, and 
the Lepidoptera will shortly be described by Mr. Edwards, of Coal burg, West 
Virginia, and Messrs. Grote and Eobinson, of New York, who make a specialty 
of this order, and possessing the best libraries on the subject, with abund- 
ant material for companson, are much better qualified to describe and name 
new species, than others who have not the same advantages j and it is hoped 
thus to avoid in future the long Viat of synonyms which merely serve to 
encumber our catalogues and perplex the young entomological student. 
^ As the entomologist of the Department has also charge of the museum, it may 
be proper to state that in the new building of the Department of Agriculture 
there will be ample room in the museum lor any specimens of grains, fruits, 
fibres, &c., &c., that may be sent, and that any package weighing not more than 
tw^o pounds may be sent free of expense through the General Post Oflice, if 
directed to the Depai'tment. It is intended to have one part of the museum 
especially devoted to the principal products of each State, arranged in separate 
cases so as to exhibit at a glance their principal economic, mineral, animal, veg- 
etable, or manufacturing resources, in order to enable emigrants to judge, before 
settling down, what are the products of each State, and to what cereals, fruits 
or fibres it is especially adapted, and whether it is best adapted for mineral, 
agricultural or manufacturing purposes. It i:i, therefore, hoped that each State 
society will contribute its peculiar products, so as to be represented in the 
National Museum at Washington. Were each specimen properly numbered, 
and the duplicates preserved in the various State museums, such a collection of 
facts would be gradually amassed as would be invaluable for the purpose of 
reference, and farmers would be tjnabled to ascertain whether certain cereals, 
fruits, &c., improve or deteriorate by cultivation in their individual States. As 
the plan of the National Agricultural Museum has already been explained in 
former reports, I will not here reproduce it, but will conclude this paper by 
soliciting all interested in agricultural pursuits to make such contributions as will 
be useful in proving facts, and thus render the Department at Washington of 
real and practical value to the entii'e country, by enabling it to disseminate 
knowledge and answer questions on the various agricultural subjects from the 
objects themselves in the museum. 

TOWNEND GLOVER. 

Hon. Horace Capkox, CGmmissloncr 
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Sir : In my report upon the facts of agricnlture for 1866 there appeared, amid 
much that was prosperous and cheering, a few circumstances that were discouraging 
and unpropitious. The wheat harvest, for the third consecutive year, had proved 
deficient ; the com crop had been injured by early frosts, and other farm products 
were variable in their yield and value j in the south it was as yet uncertain who 
would work and who would play, and cotton suffered from years of neglected 
culture, and was worked at too great expense for labor and supplies. There 
were everywhere too many consumers and too few producers. Young and old, 
black and white, flocked to the cities, all hoping to obtain large returns from 
little effort, and the natural result was an increase in prices of meats, bread- 
stuffs, fruits, and vegetables, which were still more enhanced by speculators, 
hucksters, and the whole race of middlemen, in their effort to obtain more for 
selling than farmers were allowed for producing the prime essentials of sub- 
sistence. 

While labor in agriculture was thus reduced in quanti ty, in quality it was more 
efficient than ever by reason of the stimulus of high prices, and the economy 
of farm implements, and but for a season in some respects unfavorable, an 
abundant yield of the fruits of the earth would have been obtained. 

The year 1867 has been more fruitful than its predecessor, giving to bread 
consumption an increase of forty mil? ions of bushels of wheat, and to the 
manufactories of the world a half million of bales more of cotton. Corn, of 
which a great breadth had been planted, and high hopes of large results indulged, 
was stricken in its favorite prairie zone with drought of much severity, and the 
harvest was scarcely equal in quantity, though superior in quality, to that of 
1866. 

The winter cereals were grown upon a slightly diminished area in Ohio, 
Indiana, Kansas, and Texas ; in most of the western States the breadth of the 
previous season was . either maintained or increased: in the southern States a 
general desire to become self-supporting led to an increase of the acreage of 
bread crops to the extent of 20 per cent. The aggregate result was a slight 
increase over the area of the previous year, which was too small for the wants 
of the country, even had there been entire exemption from the casualties from 
which it suffered. The condition of the crop in spring, as compared with that 
of the previous year, gave greater promise than the increase of acreage j through- 
out the country there was little complaint of winter-killing, which had been so 
prevalent in former years ; and, as summer advancea, few reports of damage from 
unpropitious Aveather, lodging, insects, or rust, were prevalent. It was evident 
that a fruitful wheat year w^as assured. In some portions of the south there was 
a little damage from rust, which was mainly confined to the foliage. The average 
yield per acre was not large, but it was all that can ever be expected for the 
entire country until more cai'eful culture, and some regard to crop rotation shall 
obtain among wheat growers. The estimated average yield per acre for the 
the year is 11.5 bushels j the estimated total yield, 212,000,000 bushels. 

Corn. — The extension of the area in corn was more marked and general; 
only Maine, New Hampshire, New York, and South Carolina, appear to have 
reduced their breadth of planting. Preparation was made for a large crop ; the 
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season, however, was unpropitioiis for rapid and healthy growth in the f^pring, 
and in the snmmer a drought of much seventy involved the best corn region oi 
countiy, the Ohio valley, causing in many localities a reduction of one-half in 
yield, and cutting down the average for the State of Illinois to 23.S bushels per 
acre. 

Oats. — The 3'ield of oats has been increased fyom 3 to 4 percent, over the pre- 
ceding crop, yet proving less than was expected in Maine, Vermont, New York, 
Virginia, Mississippi, Texas, Tennessee, and Kentucky. The western States 
have generally advanced their production. The southeni section also shows a 
larger product from more extended fields. The quality is variable, the grain 
being heavier in the more northera latitudes, tending everywhere to deterioration 
under careless culture. 

Barley. — The barley crop has proved deficient to the extent of 3 or 4 per 
cent. Illinois, Kansas, Penns^dvania, Kew York, and all the eastern States, 
except Massachusetts and Connecticut, share in the deficienc}^, 3^et the reduction 
in New York, which produces 40 per cent, of the crop, is equivalent to the 
aggregate diminutions — the comparative losses and gains of the other States 
balancing each other. 

Peas. — It is gratifying to note the increase of the crop of field peas, the great 
forage crop of the south, so valuable an adjunct in the production of beef and 
pork, and so useful as an ameliorator of the soil. 

Sorghum. — Soighum has suffered a material decline for several years, wliicii is 
continued, causing despondency to producers. 

Cotton. — The cotton crops of 1866 and 1867 are all that could reasonably be 
expected, in view of theradrcal change in labor and the impoverished condition of 
planters. That of the former year amounted to fully 1,900,000 bales, while 
that of the 1 867 was increased to about 2,500,000 bales. It was the boast of 
European buyers, at the breaking out of civil war in this country, that the 
supremacy of the cotton of ^^orth America was broken, ancJ'that eflbrts in stimu- 
lating production in Egypt, Biazil, China, and India would be successful in 
obtaining full supplies for European manufacture. Under the stimulus of high 
prices a lai'ge increase was drawn from remote sections of India ; by the aid of 
steam machinery Egypt more than doubled her production, and other countries 
greatly extended their exports. In this state of facts the opinion became quite 
prevalent that cotton planting in the United States must be abandoned as a gen 
eral crop. It is true that in 1866 the British imports of India cotton exceeded 
the importation of the American fibre, but the following figures show how the 
tables have been turned upon India in a single year, and how Great Britain has 
increased her Americau pmchases, while those of India, China, Turkey, Mexico, 
and other countries have been diminished, with a diminution of the total impor- 
tation : 



Cotton, raw, from — 



1866. 



1867. 



United States 

Bahamas and BerzsUda, 



Cwts. 
4,64a, 370 



Crcts. 
4,715,733 
lU, 623 
22 



Mexico. 
Brazil . 
Turkey 



3, 145 



British India... 

Clima 

Other countries 



6J 1,808 
92, 996 
1,055, 9U0 
5, 493, 770 



], 127,54] 
4, 449, 259 



628,761 
'57, 024 



5^>, 120 

335, 249 



4,707 
278, 931 



Total 



12, 295, H73 



11,^72,65] 
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For the purpose of comparison, the following statement in pounds of British 
imports for 1850, 1860, and 1.867, respectively, is appended: 





1850, 


1860. 


1667. 




493,153,112 
oO, 499, 
18,931,414 


1,115,890,608 
J 7, 28o, 864 
44, 036, 608 


528,162,096 
7U, 42j, 2.32 






Turkey 


6. 386, 688 
126,284,592 
498, 317, 008 


Egypt 








118, 872, 742 
228, 9 t3 


204, 141, 168 
1,050,784 






1, 189,776 
31,775,520 




2, 090, 698 


8, 532, 720 


Total 


633, 576, 861 


1,390. 933, 752 


1,262,536,912 





Not only has this country regained its superiority in quantity, but in price 
the advanta^ge is still more marked. In Livei^pool, February 27, New Orleans 
middling commanded O f^d.j fair, lOjcZ. ; Surat middling, fair, 7|d; fair to 
good fair, 8 J to 8§d. ; Madras middling, fair, l^d. j good fair, 7^ to 8d. This 
shows a difference of from four to five cents per pound, or about twenty-five 
per cent., between the gross returns of Indian and American cottons. With this 
advantage, exemption fi'om tax, and a self-SHStaining system of agriculture in 
the South, in which cotton shall play only an incidental part, there is no reason 
why we cannot grow again five millions of bales, and manufacture it all, at no 
veiy distant day, for the supply of the markets of the VN'orld. 

Tobacco. — A reduction in the yield of tobacco, to the amount of fully 20 per 
cent., is indicated. This is a crop with which it is very easy to glut the markets 
of the world. A comparatively small acreage is ample for domestic wants and 
for exportation. 

For particulars of these and other crops the reader is refeiTcd to the tables of 
estimates, which must of course be regarded only as estimates, in the main 
closely approximating correctness, while in minor points occasional inaccuracy may 
exist. 

Yield per aero. — The average yield per acre of farm crops, as shown by deduc- 
tions from the aggregate estimates, for the eatire country, indicates plainly the 
wastefulness and want of system in the practice of a majority of American farmers. 
Small as the figures appear, they are assuredly not very wide of the true average, 
and are quite as likely to be too largo as too small. The natural tendency in 
making local estimates is to give too great a prominence to the crops of a few 
gooil farmers, and quite too little attention to the meagre results of the many 
poor cultivators. The following is the average arrived at, as the yield per acre, 
of some of the principal crops, in 18G7 : corn, 23 bushels; wheat, 11.5; rye, 
13 5; oats, 26: barley, 23 j buckwheat, 17; potatoes, 82. The average for 
tobacco is 631 pounds. 

The largest State estimate for corn is that of Kansas, which is 38.6 bushels. 
Vermont stands next, 36.2 bushels; Nebraska, 36 bushels; South Carolina, 
with the lowest yield, 9.6 bushels. Some sui7)rise may be felt that the yield of 
corn in New England should equal that of the best com belt of the west ; but 
there is nothing strange in the fact, if taken in connection with the special fer- 
tilization and careful cultm*e actually demanded as conditions of any success in 
eastern corn-growing. 

California produces the largest average wheat yield. Some of the New Eng- 
land States give comparatively high averages, though the area sown is veiy 
small; and of the western States Nebraska and Kansas report the highest 
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results. It is a sng^^estive fact concerning the wlieat-growing States that the 
yield per acre in each is very nearly in inverse ratio to the time that has elapsed 
since the settlement of the State. 

The highest average for potatoes is that of Florida, 143 bushels per acre; 
Texas, 130; Vermont, 116.9; Michigan, 95.5; Illinois, 60. 

The general average for the tobacco yield is increased by the highly stimu- 
lated culture of the Connecticut seed leaf, in which large quantities of con- 
centrated fertilizers are used. The estimate for Connecticut is 1,266 pounds 
per acre; Massachusetts, 1,100; Michigan, 1,000. The estimate for Virginia is 
690 pounds; Maryland, 453; Kentucky, 552; Tennessee, 620. 

Value per acre. — The average homo value of each product per acre, for the 
whole country, is as follows : com, $18 75 ; wheat, $23 ; barley, S20 25 ; rye, 
• $19; oats, $16; buckwheat, $19; potatoes, $74 88; tobacco, $82 45; hay, 
$18 60 ; cotton, $33. 

CROPS OF 1867. 

A. — Showing the amount in bushels^ ^'c, of each principal crop of the several Slates namid, 
the yield per acre, the total acreage, the average price in each State^ and the value of each 
croptfor ISQ7. 



Products. 


1 

Amount of crop 
of 1867. 


Average yield per 
acre. 


Number of acres 
in each crop. 


Value per bushel, 
ton, or pound. 


Total valuation. 


MAINE. 


1, 575, 000 
181, 000 
155, 000 

2, 069, 000 
623.000 
356, 000 

3, 503, 000 


33.4 

10.6 

14.8 

22 

18.3 

21.9 

86.6 


47, 155 
17. 075 
icf,472 
94,045 
34, 043 
16, 255 
40,450 


$1 50 
2 79 
1 61 
80 
1 13 
99 
93 


$2,504,250 
504, 990 
249,550 

1, 655, 200 
703, 990 
352, 440 

3, 257, 790 






1, 050, 000 


1 


1, 050, 000 


14 62 


15, 351,000 






1, 309, 495 




24, 579, 210 


NEW HAMPSHIRE. 








1, 413, 000 
299, OOO 
147,000 

1, 540, 000 
107, 000 
82,000 

2, 843, 000 

20, 000 
798, 000 


3.5.5 
12.1 
14.7 
27.5 
24.5 
22.3 
97.5 
500 
1 


39, 802 
24,710 
10, 000 
56, 000 
4,367 
3, 677 
29, 158 
40 

798, 000 


1 56 

2 89 
1 62 

80 
] 24 
1 00 
81 
18 
15 00 


2, 204, 280 
864, 110 
258, 140 

1, 232, 000 
132,080 

82, 000 

2, 302, 830 

3, 600 
11, 970, 000 








965, 754 




19, (129,640 


VERMONT. 








1, 520, 000 
700, 000 
147, 000 

4, 506, 000 
102, 000 
225, 000 

4, 297, 000 
15, 000 

1. 000, 000 


36.2 

15.8 

15 

30.1 

23.4 

25.4 

116.9 

500 
1 


41, 988 
44, 303 
9,800 
149, 700 
4,358 
8, 858 
36, 757 
30 

1, 000, 000 


1 52 

2 76 
1 62 

77 
1 46 
97 
69 
18 
15 36 


2, 310, 400 
1, 932, 000 

238, 140 

3, 469, 620 
148, 920 
218,250 

2, 964, 930 
2, 700 
15, 360, 000 












1, 295, 794 




26, 644, 960 


MASSACHUSETTS. 








2, 363, 000 
172, 000 
441. 000 


35.7 
16 

15.6 


66, 190 
10, 750 
28, 209 


1 53 

2 81 
1 58 


3, 615, 390 
483, 320 
696, 780 
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Tabic showing the amount in bushels, ^'c, of each principal crop, S^c. — Comii)u<:d. 



Product. 



SlASSACHUSETTS— Continued. 

Oaia bushels. 

Barley do. . . 

Buckwlieat do. . . 

Potatoes do. . . 

I'obacco pounds. 

IL'iy tons. 



Total. 



RHODE ISLAND. 



Indian corn bushels. 

Wheat do. 



Ilye . 



.do. 



Oats do. 

Barley .do. 

Buckwheat do. 

Potatoes do. 

Tobacco pounds . 

Eay tons . 



Total.. 



CONNECTICUT. 

Indian corn bushels. 

Wheat do... 

Rye ■ do... 

Oats do... 

Barley ^ do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



Total. 



NEW YORK. 

Indian corn bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 



Total. 



NEW JERSEY. 

Indian corn bushels.. 

Wheat do. 

Rye do. 

Oars do 

Barley do 

Buckwheat do. 

Poiatoes do.. 

Tobacco pounds 

IlHy tons 



1. 342, OGO 
144, 000 
83, 000 

2, 613, OCO 

3, 619, 000 
1, 032. 000 



2G.7 
22. 6 

18 
96 
1100 
1.3 



340, OCO 
1,000 
34, 000 
154, 000 
35, 000 
3, 000 
364, 000 



67, COO 



2, 242, 000 
75, 000 
931, 000 
2, 878, 000 
19, OCO 
216, 000 
962, 000 
6, 664, 000 
718, COO 



25.7 

16.9 

15 

27 

25 

15.5 

72.5 



1.1 



33 

17.5 
14 

27.5 
23.2 
13 

68 
1266 
1.3 



I 



19, 500, COO 
8. 250, 000 
5, 100, 000 

38, 000. COO 
3, 679, 000 
6,541,000 

24, 925, 000 
8, 743, COO 
5, 330, 000 



30.4 
14.5 
15 

26.2 
20 
20 
84 
533 
1.2 



50, 262 
6, 371 
4,611 
27,218 
3, 2d0 
793, 846 



9U0, 807 



13, 229 
59 
2, 266 
5, 703 
1, 400 
193 
5, 020 



CO, 909 



i8, 779 



67, 939 

4, 285 
66, 500 

104, C54 
818 
16,615 
14, 147 

5, 2G3 
552, 307 



832, 528 



641,447 
568, 965 
340, 000 

1,450, 381 
193, 9r,0 
327, O.'O 
296, 726 
16, 403 

4, 441, 666 



8, 270, 568 



$0 90 
1 54 
1 14 
1 11 

22 12 



1 64 

2 72 
1 65 

84 
1 42 
1 16 
1 16 



26 62 



1 50 

2 63 
1 63 

85 
1 45 
1 17 
1 10 

23 
21 60 



1 32 

2 64 
1 50 

76 
1 47 
1 04 
90 
14 
17 47 



$1,207, 800 
221,760 
94, 620 
2, 900, 430 
796, leo 
22, 827, 840 



32, 844, 120 



5.57, 600 

2, 720 
56, 100 

129, 360 
49, 700 

3, 480 
422, 210 



1, 783, 540 



3, 004, 740 



3, 363, 000 
197,250 
1,517, 530 
2, 446, 300 
27, 550 
252, 720 
1,058, 200 
1, 532, 720 
15, 508, 800 



25, 904, 070 



25, 740, 000 

21, 780, 000 
7, 650, 000 

28, 880. 000 
5, 702, 13' 
6, 802, 64 

22, 432, 50* 
1, 224, 020 

93, 115, 100 



213, 326, 390 



9, 730, OCO 
1, 508, COO 

1, 403, 000 
6, 628, 000 

29, 000 
775, 000 

2, 423, 000 
151), 000 
450, 000 



Total. 



33.1 
14 

13.7 

27 

21.5 
1 9. 3 
56.6 
6C0 
1.3 



I'ENNSYLVAN'IA. | 

Indinn corn bushels. . i 30, 457, COO 

Wheat do....j 15, 0i;0, 000 

Rye do ' 6.832,000 

0;iti^ do....! 59,900,000 

Barley do....i 615,000 

Buckwheat do i 8,844,000 

Potatoes _ . . .... do. ... i 11, 727, GOO 

G 



32 

12.5 

13.7 

30 

20 

16.3 

74. 4. 



293, 957 
107, 714 
108,978 
245, 481 
1, 348 
40, 155 
42, 809 
250 
340, 153 



1, 186, 845 



1 23 

2 58 
1 63 

73 
1 27 
1 33 
1 41 
12 
22 13 



11,967, 900 

3, 890, 640 
2, 433, 59C 

4, 838, 440 

36, 830 
1,030,750 
3,416,430 

18, COO 
9, 958, 500 



37, 591,080 



951,781 
1, 200, f.OO 

498, 686 
1, 996, 666 
.30, 750 

542. 576 

157. 020 



1 17 

2 43 
1 41 

66 
1 37 
1 13 
1 04. 



35, 634, 690 

36, 4.50, 000 
9,6:TJ, 120 

39, 534, 000 
842. 550 
9, 993, 720 
12. 196^01^0, 
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Table skowins the amount in bushels j Sfc.j of each principal crapj 8fc. 



. — Continued. 



Pennsylvania-- Continued. 

Tobacco ■ „-„ pounds. 

Hay „ tons. 



Total , 



DELAWARE. 



Indian corn buEhels. 

Wb-eat • do... 

Eye do.... 

Oats do... 

Barley do 

Buckwheat. do 

Poiatoes do... 

Tobacco pounds. 

Hay...... tons. 



Total . 



MARYLAND. 

Indian corn ^ buehela. 

'WheKl do... 

Rye do... 

Oats ...do... 

Barley do... 

Buckwheat do 

Potatoes do... 

Tobacco - pounds. 

Hay tons. 



Total . 



Indian com. . bushels. 

Wheat do... 

Rye do... 

©at9 , do-.. 

Barley , , do... 

Buckwheat do... 

Potatoes do — 

Tobac^^.,^ pounds . 

B&jk^f^^ tons. 



Total . 



NORTH CAROLINA. 

IndK»n corn bushels. 

Wheat do... 

Rye do... 

Oats do... 

, Barley - do... 

Buckwheat do... 

Potatoes do — 

Tobacco pounds. 

Hay tons- 



Totnl. 



SOUTH CAROLINA. 

Ijidi an corn bushels . 

Wheat do... 

Rye do... 

Oats - do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tebacco pounds. 

Hay ...tons. 

Total ^ 



< 



4, 712, 000 
2, 424, 000 



3, 639, 000 
685, 000 
32, 000 
2, 711, 000 
5, 000 
20, 000 
256, 000 
10, 000 
SO, 000 



725 
1.3 



16.3 
0.3 
7 

16. 6 
23.9 
16. 6 
41.6 
500 
1.6 



6, 499 
1, 864, 615 



,Q o 



$ 09 
14 63 



223. 251 
73, 665 
4, 571 
163, 313 
210 
1,204 
6,153 
20 

18. 750 



1 02 

2 38 
1 50 

73 
1 27 
1 22 
1 00 

10 
17 66 



491, 127 



11, 650, COO 
5, 435, 000 
524, COO 
7, 620, OGO 
25, (100 
198, COO 
1, 205, 000 
22, 472, eOO 
213. 000 



23.4 
11 

13.4 
2.3. 2 
26' 
18. 8 
71 
453 
1.3 



410, 211 

494, 090 
39, 104 

328, 448 
961 
10, 531 
16, 971 
49, 607 

163, 846 



18, 490, 000 
6,713, OOO 
768. 000 
9, 425, 000 
5, 000 
141,000 
1, 480, 000 
90, 000, 000 
224, 0(X) 



17, 974, 000 
3, 4 15, 000 
389, 000 
3, 479, 000 
3, 000 
22, 000 
838, 000 
40, 212, 000 
179, 000 



7, 834, 000 
93g, 000 
56, 000 
787, 000 
7,000 



169. 000 
100, 800 
77, 000 



20.9 

8 

8.5 
17 
12., 3 
12.3 
67 
690 

1.2 



1, 533, 769 



884, 689 
839, 125 
90, 352 
554,411 
406 
11,403 
22, 089 
130, 434 
186, 666 



1 09 

2 43 
1 45 

68 
1 27 
1 20 
1 10 
12 
17 54 



11.6 
G,9 
7.7 

13.3 

9 

17.5 
93 
652 
1.5 



9.6 
6.4 
5.7 
11.1 
6 



9.4 



500 
1 



2, 719, 635 



1, 549, 482 
494, 927 
50, 519 
2t)l, 578 
333 
1,257 
9,010 
61, 674 
119, 338 



2, 548,113 



816, 041 
145. 625 

9, 824 
70, 900 

1, 106 



1,890 
200 
77,000 

1, 122, 646 





85 




12 


I 


U 




48 


1 


05 




97 




66 




12.5 


12 


48 



1 04 

2 11 
1 41 

64 
1 60 
89 
62 
17. 3 
12 06 



1 15 

2 38 

1 79 
75 

2 CO 



76 
17 
19 50 
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Table showing the amount in bushels j Sf c.j of each principal crop^ Sfc. — Continued. 



Pjrodnctf. 


Amount of crop 
of 1867. 


Average yield per 
acre. 


Number of acres 
in each crop. 


Value per bushel, 
ton, or pound. 


Total valuation. 


aiOROIA. 


29, 037, 000 
S, 290, 000 

76,000 
1, 231, 000 

12, 000 


13.1 
8 

8. I 
12.4 
14.3 


' 2,216,564 
986,250 
9,382 
99, 274 
839 

• 


$0 96 

2 35 
1 77 
90 
,2 03 


$13", 875, 520 
5, 381. 500 
134,520 
1, 107, 900 
24, 360 










309, 000 
1, 290, COO 
* 59, 000 


101 
515 
1.3 


3,059 
2, 504 
45, 384 


62 
30 
21 58 


191, 580 
387,0iD0 
1,273,220 






2, 663, 256 




36, 375, 600 


FLORIDA. 








2, 500, 000 
1,400 
11,000 
15,000 
3, 000 


11.8 
7.9 
8 

17 

14. 3 


211, 864 
177 
1,375 
882 
209 


1 38 

2 20 
1 70 

1 25 

2 00 


3, 450,000 
' 3,080 
18,700 
18,750 
6,000 








15, 000 
500,000 
10, 000 


143 
500 
1.2 


1C4 
1,000 
8, 333 


1 10 
30 
21 00 


16 500 
190,000 
210,000 






223,944 




3, 873, 030 


ALABAMA. 








35, 500, 000 
954, 000 
42, 000 
597, 000 
8, 000 


10.2 
7.8 
7.9 
11.7 
14. 4 


2,191,358 
l22, 307 
5, 316 
51, 025 
555 


79 
2 05 
1 63 

87 
1 96 


28, 045,000 
1, 955. TOO 
68,460 
519,390 
15,680 








4K2 000 
32:' 000 
92,000 


72. 4 
600' 
1 


6 657 
'535 
92,000 


39 
34 
20 00 


284 580 
109; t40 
1, 840, 000 








2, 469, 753 




32,837,750 


MISSISSIPPI. 








19, 657, 000 
240, 000 
22, COO 
90, 000 
9,000 


15.7 
9.5 

y.5 

13 
g 


1, 252, 038 
25, 263 
1,913 
6, 923 
1 125 


1 09 

2 40 
1 92 
1 07 
1 50 


21, 426, 130 
576,0f«0 
42,240 
96.300 
13,500 




412 000 
120;000 
40,000 


85 
500 
1.3 


4 647 
'240 
30,769 


78 
30 
16 43 


321. 360 
36io00 
657, 200 






1, 323. lie 




83, 168, 730 


LOUISIANA. 








9, 535, 000 
40,000 
15, 000 
60, 000 


15.6 
8 

12.5 
14 


611,217 
5,000 
1,200 
4, 285 


1 10 

2 50 
1 92 
1 62 


10,488.500 
lOp.COO 
28,800 
97,200 
















241,000 
15, 000 
46,000 


101 
500 
1.5 


2,386 
SO 
30, 666 


1 21 
30 
19 75 


2&i, 610 
4,500 
908,500 






654, 784 




il, 919, no 


TEXAS. 








20, 716, 000 
794, 000 
100, 000 
TB13, 000 


28.2 
9.5 
16.3 
23.5 


7^4,609 
83, 978 
6, 134 
34,595 


75 
1 89 
i 28 

79 


15, 537, 000 
1,500,660 
128, 000 
642.270 
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Table showing the amount in htishcls, S^c, of each principol i-nyj), 5\'c. — Contimu'd. 



Produce ' 



Texas— Contimicd. 



Barley ...... 

Buckwheat . 

Potatoes 

Tobacco 

Hay 



. bushels. 
....do... 
....do... 

..pounds. 
tons . 



Total 



ARKAKSAS. 



Indian corn. 

Wheat 

Rye 

Oata 

Barley 

Buckwheat . 

Potatoes 

Tobacco 

Hay 



.bushels. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
.pounds. 
tons. 



Total., 



TENNESSEE. 



Indian corn. 

Wheat 

Rye 

Oats 

Barley 

Buckwheat. . 

Potatoes 

Tobacco 

Hay 



.bushels. 
....do... 
....do... 
....do... 



.do. 
....do.'.. 
....do... 
.pounds. 
tons. 



Total. 



WEST vihginia. 



Indian corn. 

Wheat , 

Ryo 

Oats 

Barley , 

Buckwheat. , 

Potatoes 

1'obacco 

Hay 



.bushels. 
....do... 
....do... 
...do... 
....do... 
....do... 



....do... 

.pouuds. 
tous. 



41, 000 



303, 000 
110,000 
17, 000 



21, 243, 000 
870. 000 
39, 000 
392, 000 
4,000 



323, 000 
1, 739, 000 
9, 000 



50, 250, 000 
6,017, OCO 
239, 000 
2, C44, 000 
20, 000 
11,000 
1,260, 000 
40, 988, 000 
15], 000 



Total, 



KENTUCKY. 



Indian corn. 
Wheat 

i^ye 

Oats 

1).' 



.busbfls. 
....do... 
....do... 
....do... 



Buck who; 
Potatoes . 
Tobacco , 
Hay 



....do... 
. .do... 
.pouud-». 
tons . 



6, 500, 000 
1, 900, 00!) 

71, 000 
1, 500, 000 
55. 000 
. 350.000 
650, 000 
2, 100, OGO 
150, 000 



24.8 



130. 3 
500 
1.7 



1, 653 



2, 325 
220 
10, 000 



873, 114 



II 10 



69 
16 60 



2-3. 5 
9.2 
13.2 
16. 7 
15 



94 
714 
1.1 



23. 7 
8.5 
10.5 
15.4 
19. 5 
15 
72.4 
620 
1.3 



29.7 
10.5 
12.4 
21.5 
20.8 
14.8 
69.6 
090 
1.4 



801, 622 
94, 565 
2, 954 
23, 473 
266 



3, 436 
2, 435 
5,000 



933,751 



2, 120,253 
707, 682 
22, 761 
171, 688 
1, 025 
733 
17, 403 
66, 109 
116, 153 



3, 224, 007 



218, 855 
180, 952 
5, 725 
69, 767 

2, 644 
23, 648 

9, 339 

3, 043 
] 07, 142 



77 

2 Oi 

1 31 
83 

2 00 



1 02 
23 
20 75 



55 
2 11 
1 20 

62 
1 34 
1 58 

89 

14 
18 95 



89 
2 39 
1 20 

51 
1 40 
L 07 

81 

17 
11 44 



621, 115 



I 



Total. 



Indian corn. 

Wheat , 

Rye 

Oats 

Baric 3" 

Buckwheat . , 



-busl^els. 
....do... 
....do... 
....do... 
....do... 



46, 550, 000 
2, 847, 000 
4X), CIJO 
5, J 36, 000 
159, COO 
11,000 
1 , 2S6, COO 
40, 000, 000 
118, 000 



50, 437. 000 
4, 961,000 
234, 000 
4, 314, 000 
157, 000 
69. 800 



24. 7 
8.2 
10.7 
18.8 
17 

12.8 
50. 7 
552 
1.3 



1,884,615 
347,195 
44, 205 
273, 191 
, 9,35f 
859 
25, 304 
72, 463 
90, 769 



,.■^2 I 



65 
2 17 
] 38 
57 
1 33 
1 28 
98 
09. : 
14 80 



.| 2,748,013 |. 



27. 2 

12*4 

16.2 

30 

21.1 

21 



1.854. 301 
400, 080 
14, 444 
143, 800 

7. 4 ;o 

3. 285 



06 
2 00 
1 15 
49 
140 
121 
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Tahle shoii:ing the amount in bushels, tS'c, of each principal crop, — Continued. 



Products. 


Amount of crop 
of 1867. 


Average yield per 
acre. 


Number of acres | 
in each crop. 


Value per busLol, 
ton, or pouud. 


Total valuation. 


Missouri— Continued. 
Potatoes bushels.. 

Total 


1, 112, OCO 
11, 6;")?, 000 
680, 000 


73.9 
602 
1.7 


15, 047 
14, 534 
400, 000 


$0 97 

11. 5 
11 u" 


$1,078, 640 
1 340 555 
7, 554,' 800 






2, 852, 931 




55, 880, 085 


ILLINOIS. 






100, 091,000 
28, 000, 000 
639, 000 
32, 158, 000 
996, 000 
248, 000 
3, 673, 000 
15, 792, 000 
2, 667, COO 


23.8 
11.4 

15 
m 1 


4, 533, 055 
2, 456, 140 
42, 600 
1 nr.Q 


63 
1 97 
1 19 

49 
1 28 
1 10 
1 20 

08 
9 73 


74,281,880 
55, 160, 000 
760, 410 
15, 757, 420 
1, 274, 880 
272 600 
4, 407| 600 
1,263 360 
25^ 949,' 910 


Potatoes do 


22. 3 44, 663 
15.2 1 16,315 
60.5 60,710 
573 27, 560 
1.5 1,778,000 








10, 078, 015 




179, 128, 260 


INDIANA. 








80, 757, COO 
16, 861,000 
396. 000 
11, 174, 000 
346, 000 
di)8, 000 
3, 094, 000 
7, 385, 000 
1, 208, GOO 


29.2 
10.5 
14. 1 
10.9 
21.1 
16.7 
73. 2 
809 
1.4 


2, 765, 650 
1,005, 809 
28, 085 
1, 025, 137 
10, 398 
23, 832 
42, 267 
9, 128 
862, 857 


65 
2 21 
1 18 
49 
1 22 
1 10 
'97 
09. 4 
11 63 


52, 492, 000 
37. 262, 810 
■ 467, 280 
5, 475, 260 
422, 120 
437, 800 
3,001^ 180 
694 190 
14, 049', 040 






Total 






6, 379, 163 




114,301,680 


OHIO. 

Indian com bushels . . 








64, 000, OCO 
IS, t'OO, 000 

1 , 072, Of)0 
23, 29(i, 000 

2, 520, 000 
1 . 0:23, OCO 
7, 233, 000 

10,719, 000 
2,219, 000 


28. 7 
1 L6 
1.3.4 
31. 1 
24 
13.5 
75. 4 
667 
1.4 


2, 229, 905 
1,551,724 
SO, 000 
749. 067 
105, OCO 
75, 777 
95. 994 
16, J 15 
1,585, OCO 


82 
2 36 
1 26 

54 
J 09 

1 15 
1 00 
10 
12 32 


52, 480, 000 

42, 480, 000 
1, 350, 720 

12, 579, 840 
3, 250 800 
li 176^450 
7, 238, 000 
1,074, 900 

27, 338, 080 
















6, 488, 642 




148, 968, 790 


MICHIGAN. 








15, 118, 000 
15, 250, OMO 
600, 000 
8, 045, OCO 
418,000 
1,293,000 
5, 750, OCO 
3, 500, 000 
1,377, COO 


31.4 
12. 4 
17.2 
29.5 
20.9 
17.2 
97.5 
1000 
1.3 


481, 464 
1, 229, 838 
34, 883 
272, 711 
20, COO 
75, 174 
58, 974 
3, 500 
1, 059, 230 


96 
2 34 
1 30 

63 

1 04 
73 
21 
16 14 


14, 513, 280 
35, 685, 000 
780, 000 
5, 470, 600 

OOC5, 4CU 

1, 34 1, 720 
4, 197, 500 
735, 000 
22, 224, 781 






Total 






3, 235, 774 




85, 519, 36( 


•WISCONSIN. 






9, 885, 000 
22, 000, OCO 
1,050, 000 
20, 608, 0(10 
894, 000 
fi5, 000 
4, 097, 000 
100, 000 
1,370, 000 


33.6 
12.3 
16.5 
35 
25.8 
15.6 
96 
050 
1. 6 


294, 196 
1,788,017 
63, 636 
568, 800 
34, 651 
4, 160 
42, 677 
153 
856, 250 


86 
1 77 
1 14 

59 
1 35 
1 CO 

09 

20 
11 11 


8, 501,100 
38, 940, 000 
1, 197, 000 
12, 158, 720 
1, 206, 900 
65, COO 
2, 826, 930 
20, 000 
15, 220, 700 




Total 






3, 673, 146 




80, 136, 350 
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Table shoichig tlve amount in bushels, ^yc, of each principal crop, $fc. — Continued. 



Products. 


Amount of crop 
of 1867. 


Average yield per 
acre. 


Number of acres 
in each crop. 


Value per bushel, 
ton, or pound. 


Total valuation. 


MIN1?ES0TA. 


4. 500, 000 
10, 000. 000 
500, 000 
6, 150, 000 
350, 000 
40, 000 
3, 150, 000 
75, 000 
595, 000 


30 

12.5 
18. 8 
38 

23,6 
14.4 

no 

600 
1.8 


150, 000 
800, 000 
26, 595 
161, 842 
14, 880 
2, 777 
28, 630 
125 
291, 666 


|1 07 
1 43 
1 11 
72 
1 07 
1 25 
92 
20 
7 28 


|4, 815, 000 
14, 800, 000 
555, 000 
4, 428, 000 
374, 500 
50, 000 

2, €98, 000 

15, 000 

3, 822, 000 


Total 






1, 476, 471 




31, 757, 50^ 










IOWA. 


53, 333, 000 
16, 300, 000 
550, (X)0 
16, 250, 000 
1, 125, 000 
314, 000 
3. 361, 000 
386, 000 
1, 250, 000 


33.8 

12.7 

19.4 

42 

29 

20.6 

108.7 

656 
1.9 


1, 577, 899 
1, 283, 464 
28, 350 
386, 904 
38, 793 
15, 242 
30,919 
588 
657. 894 


55 
1 43 
1 04 

42 
1 16 
1 10 

79 

23 
5 77 


29, 333, 150 
23, 309, 000 
572, 000 
6, 825, 000 

1, 305, 000 
345, 400 

2, 655, 190 

88, 780 
7, 212, 500 




Total 






4, 020, 053 




71, 646, 020 


KANSAS. 








8, 159, 000 
1, 250, 000 
4, 000 
236, 000 
G, 000 
31, 000 
314, 000 
150, 000 
1G2, 000 


38.6 
14 

20.3 
30 

26.7 
19.7 

109 

550 
1.9 


211, 373 
89, 285 
197 
6, 555 
224 
1,573 
2, 880 
272 
85, 263 


55 
1 84 
1 15 

49 
1 10 
1 26 
1 02 

22 
5 08 


4,467,450 
2. 300, 000 
4, 600 
115, 640 
6, 600 
39, 060 
320, 280 
33.000 
822, 9G0 


Oats ..v.L do 








397, 622 




" 8,129,590 


NEBRASKA. 








2, 325, 000 
500, 000 

2, ono 

45'J, 000 
6, 000 


36 
15 

25.2 
39.2 
27 


64, 583 
33, 333 
79 

11, 479 
'222 


- 

74 

1 32 
1 02 
59 
96 


1, 720, 500 
660, 000 
2, 040 
265, 500 
5, 760 




108, 000 
30, OlO 
35. COO 


95 
434 
1.9 


1, 136 
69 
16, 421 


1 33 
22 
5 54 


143, 640 
6, 600 
193, 900 






129, 322 




2, 997, 940 


PACIFIC STATES AND TEURITORIES. 


1 — , 




500, 000 
20, 000, 000 


29.4 
16. 6 


! 17, 006 
1, 204, 819 


90 
1 10 


450, 000 
22, 000, 000 






2, 500, 000 
13, 000, 000 


33.4 
23.6 


65, 104 
550, 847 


50 
45 


1, 250, 000 
5, 850, 000 






3-, 000, 000 


93.7 


.32, 017 


60 


■ 1,800,000 




500,000 1 1.2 


1 416, 666 


8 50 . < 250, 000 


1 


1 2, 286, 459 




1 35, 600, 000 

1 




! 





B. — Summary for each State, showing the amount, the number of acres, and the value of each crop, for 1867. 



States. 



Maino 

New HampsMre 
"Vwooiit- 

JahodB telfWMl — 

North CuKdma 
SooA Carolina 

jGteoiigla 

STeriAa,-,- 

^Alabama 

Mtetrtidppi., 

WiMana.. 

ToKas 

Arkaui!as 

^.^ennCissee 

■West Vti-ginia 

Kentucky 

MiBS(Kir1 

Illinois 

Indiana 

Ohio 

M4«lriafiu 

WiKROTlRiU 

Mianwjct'V 

Iowa 

Karu^ 

K«^wa£fejrs....... 

Patjlft^tates Rtid Territories 

Total 



INDIAN COHN. 



19. 

9, 
30. 

3, 
11, 

18, 
17, 

7, 
J29, 

2, 
35, 
19, 

9, 
20, 
21, 
50, 

G, 
46, 
50, 
109, 
PO, 
64, 
15, 

9, 

4, 
53, 



575, 000 
413, 000 
520, 000 
363, 000 
340, 000 

242, 000 
500, COO 
730, 000 
457, OQO 
639, 000 
650, 000 

490, ono 

974, 000 
834, 000 
a37, 000 
500,000 
SCO, 000 
657, GOO 
5;S, 000 
716, 000 

243, 000 
250, 000 
5(K), 000 
550,000 
437, (XK) 
«H. 000 

Tfn, 000 

080, OQO 
lit. 000 
885. 090 
5f 6, 000 
X?3, 000 
159,080 
3S8, 689 
500.000 



768, 320, 000 



Acres. Value of crop, 



47,155 
39, 802 
4J,P88 
66, 190 
13, 229 
67, 939 
641, 447 
293, 957 
951, 781 
223, 251 
410, 211 
884, 685 
1, 549, 482 
816,041 
2,216, 564 
211, 864 
2,191.358 
1, 252, 038 
611,217 
■234,609 
801,622 
2, 130, 253 
2t8, 855 

1. 8SM, 015 
1.864,301 
4,5n.8S$ 
2,7fi&,«S0 

2, 298, 9*55 

1, 577, 8»0 
211,373 
64,SB3 
17,006 



Bushels. 



181, 000 
299, 000 
700, 000 
112, 000 
1,000 
75, 000 
8, 250, 000 
1, 508, 000 
15, 000, 000 
685, 000 

5, 435, 000 

6, 713, 000 

3, 415, 000 
932. 000 

2, 290, 000 
1,400 
954, 000 
240, 000 
40, 000 
794, 000 
870, 000 
6, 017, 000 

1, 900, 000 

2, 847, 000 

4, 961, m 
28, 0»0, 000 

16, 991, mo 

iSt, 890, SOO 
22,000,000 
M, 000. 000 
16, 30«, 000 
l^WOOO 
590,000 
20,09a000 



Acres. 



17, 075 

24, 710 
44,303 
10, 750 

59 
4,285 
568, 965 
107. 714 
1, 200, 000 
73. 655 
494, 090 
839, 125 
494, 927 
145, 625 
286, 250 
177 
122, 307 

25, 263 
5, 000 

83, 578 
94, 565 
707, 882 
180, 952 
347, 195 
400, 080 
2, 456. 140 
1, 605, 809 
1, 551. 7S4 
1,3«0,8S8 
1,788.017 
800,000 
1, 283, 464 
89. 285 
33,333 
1, 204, 819 



18,.S21,^61 



Value of crop. 



$504, 990 
864, 1 10 
1, 932, 000 
483, 320 
2,720 
197, 250 
21, 780, 000 
3, 890, 640 

36, 450, 000 
1,630, 300 

13, 207. 050 

14, 231, 560 
7, 205, 650 
2,218, 160 

5, 381, 500 

3, 080 
1, 955. 700 
576, 000 
100, 000 
1, 500, 660 

1, 748, 100 
12, 695, 870 

4, 541,000 

6, 177, 990 
9, 922. 000 

55, 160, 000 

37, 262. 810 

42, 4»o, oao 

35, 685. 000 

38, 940. 000 
14, 800. 000 
23, 309, 000 

2, 300, 000 
660, 000 

22, 000, 000 



421, 796, 460 



155, 000 
147, 000 
147, 000 
441, 000 
34, OQO 
931, 000 
5,100,000 
1, 493, 000 
6, 832, 000 
32, 000 
524, 000 
768, 000 
389, 000 
56, 000 
76, 000 
11, 000 
42, 000 
22, 000 
15, 000 
100, 000 
39, 000 
239. 000 
71, 000 
473, 000 
234, 000 
639, 000 
396. 000 
1, 072, 000 
600, 000 
1, 050, 000 
500, 000 
550, 000 
4,000 
2. 000 



23, 184, 000 



Acrea. 



10, 472 

10, 000 
9, 800 
28, 269 
2, 266 
6C, 500 
340, 000 
108, 978 
498, G86 

4, 571 
.39, 104 
90, 352 
50, 519 

9, 824 
9, 382 

1, 375 
5,316 
1,913 
1,200 
6, 134 

2, 954 

22, 761 

5, 725 
44. 205 
14, 444 
42, 600 
28, 085 
80, 000 
34, 883 
63, «36 
26, 595 

23, 350 
197 



1,669, 175 



Value of crop. 



$249, 550 
238, 140 
238, 140 
696, 780 
56, 100 
1,517,530 
7, 650, 000 
2, 433, 590* 
9, 633, 120 
48, 000 

759. 800 
875, 520 
548, 490 
100, 240 
134, 520 

18, 700 
68, 460 
42, 240 
28, 800 

128, 000 
51, 090 

286, 800 
85, 200 

652, 740 

269, 100 

760, 410 
467, 280 

1, 350, 720 
780, 000 
1, 197, 000 
555, 000 
572, 000 
4,600 
2 040 



32, 499, 7Q0 



GO 



4 



Summary for each StatCj showing the amountf the numUr of acreSf and the value of each crop, for 1867 —Continued. 



00 
00 



States. 



Maine 

New Hampshire 

Vermont l 

Massachusetts 

Rhode Isl-and 

Connecticut 

New York ?. 

New Jersey 

Pennsylvania 

Delaware , 

Maryland.... 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

TcnncBsoo 

West Virginia 

Kentucky 

Missouri 

Illinois 

Indiana < 

Ohio 

Michigan " 

Wisconsin ^ 

Minnesota » 

Iowa 

Knnsas 

Nebraska ^ . . , 

Pacific States and Territories. 

Total 



Bushels. 



4, 
32, 
11. 
23, 

8, 
20, 

16, 



0C9, 000 
540, 000 
5G6, 000 
342. 000 
154,000 
878, 000 
000, OCO 
628,000 
900,000 
711,000 
620,000 
4i.'5,000 
479, COO 
787,000 
231,000 
15, OCO 
597, 000 
9(J, tiOO 
60, 000 
813.000 
392! 000 
644. OCO 
500, 000 
136, 000 
314, 000 
158, 000 
174, OGO 
296, GOO 
045,000 
6C8, 000 
150, 000 
250,000 
236, OCO 
450,000 
500,000 



278, 698, 000 



Acres. 



94, 045 
56,000 
149, 7C0 
50,262 
5, 703 
104. 654 
1, 450, 381 
245, 481 
1, 996, 666 
163, 313 
326, 448 
554.411 
561,578 
70, 900 
99, 274 
882 
51,025 
6,923 
4, 285 
34, 595 
23, 473 
171, 688 
69, 767 
273, 191 
143,800 
1, 068, 372 
1, 025, 137 
749,067 
272, 711 
588, 800 
101,842 
386, 904 
6, 555 
11, 479 
65,104 



10,746,416 



Value of crop. 



$1, 655, 200 
1, 232, 000 

3, 469, 620 
1, 207, 800 

129, 360 
2, 446, 300 

28, 880, 000 
4, 838, 440 

39, 534, 000 
1, 979, 030 
5,181.600 

4, 524, 000 
2, 226, 560 

590, 250 
1,107, 900 
18, 750 
519, 390 
96,300 
97, 200 
642, 270 
325,360 
1, 639, 280 
765,000 
2, 927, 520 
2,113, 860 
15, 757, 420 

5, 475, 260 
12, 579. 840 

5, 470, 600 
12, 158, 720 
4, 428, 000 
6, 825, 000 
115, 640 
265,500 
1,250,000 



172, 472, 970 



Bushels. 



623, COO 
107,000 
102,000 
144, 000 
35, OCO 
19,000 
3, 879, OCO 
29, 000 
615,000 
5, 000 
25,000 
5,000 
3,000 
7, COO 
12,000 
3,000 
8,000 
9,000 



41,000 
4, 000 
20,000 
55,000 
159, 000 
157,000 
996,000 
346,000 
2, 520, OCO 
418,000 
894,000 
350,000 
1, 125,000 
6, 000 
6,000 
13,000,000 



25,727,000 



Acres. 



34, 043 
4,367 
4,358 
6, 371 
1,400 
818 
193, 950 
1, 348 
30, 750 
210 
961 
406 
333 
1,166 
839 
209 
555 
1,125 



1,653 
266 
1,025 
2, 644 
9, 352 
7, 440 
44,663 
16, 398 
105,000 
20,000 
34, 651 
14,830 
38, 793 
224 
222 
550, 847 



1, 131,217 



Value of crop. 



$703, 990 
132, 680 
148, 920 
221,760 
49,700 
27.550 
5, 702, 130 
36, 830 
842, 550 
6, 350 
31,750 
5, 250 
4,500 
14, 000 
24, 360 
6,000 
15, 680 
13,500 



45, 100 
8,000 
26,800 
77, 000 
211, 470 
229,220 
1, 274, 880 
422, 120 
3, 250, 800 
568, 480 
1, 206, 900 
374, 500 
1,305,000 
6, 600 
5, 760 
5, 850, 000 



22,850,130 



BUCKWHEAT. 



Bushels. 



a56. 000 
82, 000 
225,000 
83, 000 
3,000 
216,000 
6,541,000 
775, 000 
8, 844, 000 
20,000 
198, 000 
141,000 
22,000 



11,000 
350,000 
11, 000 
09, 000 
248,000 
398,000 
1, 023, 000 
1, 293, 000 
65,000 
40,000 
314,000 
31, 000 



Acres. 



16,255 
3, 677 
8,858 
4, 611 
193 
16, 615 
327, 050 
40, 155 
542, 576 
1,204 
10, 531 
11, 463 
1,257 



733 
i}3, 648 
859 
3,285 
16,315 
23,832 
75, 777 
75, 174 
4,166 
2, 777 
.15, 242 
1, 573 



:i: 



21, 359, 000 



Value of crop. 



$352, 440 
82,000 
218, 250 
94, 620 
3, 480 
252, 720 
6, 802, 640 
1, 030, 750 
9, 993, 720 
24, 400 
237, 600 
136, 770 
19, 580 



17, 3S0 
374, 500 
14, e8(^ 
63, 490 
272, 800 
437, 800 
1, 176, 450 
1, 344, 720 
65. 000 
50, 000 
. 345, 400 
39, 060 



23, 469, 650 



B. — Summary for each StatCj showing the amount^ the number of acres, and the value of each crop, for 1867 — Continued. 



States. 



A[aine 

New Hampshire 

Vermont 

Massfichusctts 

Rhode Island 

Connecticut 

New York 

New Jersey , 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texa3 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

Pacific States and Territories 

Total 



Bushels. 



503, OCO 
843. 000 
297, 000 
613,000 
364, OCO 
^62, 000 
9i?5, 000 
423, 000 
727, 000 
256, 000 
205, 000 
480. OGO 
838, 000 
169, OnO 
309, 000 
15, OOO 
482, 000 
412, 000 
241,000 
303, 000 
323, 000 
260, 000 
650, 000 
286, 000 
112^000 
673, GOO 
094,000 
238, 000 
750, 000 
097, 000 
150, 000 
361,000 
314, 000 
108, 000 
000, 000 



97, 783, 000 



Acres. 



40, 450 
29. 158 
36, 757 

27, 218 

5, 020 

14, 147 
290. 726 

42, 809 
157, 620 

6, 153 

16, 971 
22. 089 

9, 010 
1,890 
3 059 
104 
6, 657 
4,847 
2. 336 

2, 325 

3, 436 

17, 403 
9, 339 

25, 364 

15, 047 
60, 710 
42, 267 
95. 994 
58, 974 
42, 677, 

28, 636 
30,919 

2, 880 
1, 136 
32, 017 



1, 192, 195 



Value of crop. 



$3, 257, 790 
2, 302, 830 
2, 964, 930 

2, 900, 430 
422, 240 

1 , 058, 200 
22, 43-2, 5C0 

3,416,430 
12, 196, 080 
256, 000 

1, 325, 500 
976, 8'^0 
519. 560 
US, 440 
191, 580 
16, 500 
284, j80 
321, 360 
201, 610 
209, 070 
329, 460 

1, 121, 400 
526. 500 

1, 260, 280 
1,078,640 
4, 407. 600 

3, 001, 180 
7, 238, 000 
4, 197, 500 
2, 626, 930 
2, 898. 000 

2, 655, 190 
320, 280 
143, 640 

1,800,000 



89, 276, 830 



Pounds. 



20, 000 
15, 000 
3, 619, 900 



6, 604. 000 
8, 743, COO 
150, 000 
4, 712, 000 
10, 000 
22, 472. 000 
90, 000, 000 
40, 212, 000 
100, 000 
1, 290, 000 
500, 000 
321,000 
1 20. 000 
15. 000 
110, 000 
1, 739, 000 
40, 988. 000 
2, 100. 000 
40, 000, 000 
11,657, 000 
15, 792, 000 
7, 385 000 
10, 749, 000 
3, 500, 000 
100, 000 
75, 000 
386. 000 
150, 000 
30, 000 



313, 724, 000 



Acres. 



40 

30 
3, 290 



5, 263 
16, 403 
250 
6,499 
20 
49, 607 
130, 434 
01, 674 
200 
2, 504 
1,009 
535 
240 
30 
220 

2, 435 
66, 109 

3, 043 
72. 463 
14. 534 
27, 560 

9, 128 
16,115 
3, 500 
153 
125 
588 
272 
69 



Value of crop. 



$3, 600 
2, 700 
796, 160 



1, 5.32, 720 

1, 221, 020 

18, 000 
421, 080 
1,000 

2, 696, 640 
11,250, 000 

6, 956, 676 
17, 000 
387, 000 
150, 000 
109, 140 
36, 000 
4,500 
27, 500 
399, 970 
5, 738, 320 
3.57, 000 

3, 880, 000 
1,340, 555 
1, 263, 360 

C94, 190 
1, 074, 900 
735, OOO 
20, 090 
15, 000 
88, 780 
33, 000 
6, 600 



41, 283, 431 



1, 050, 000 
798, 000 

1,000, 000 
1,032, 000 
67.000 

718, 000 
5, 330, 000 

450; 000 

2, 424, COO 

30, 000 
213, 000 
224, 000 
179, 000 
77, OOO 
59, 000 
10, 000 
92, 000 
40, 000 
46, 000 
17, 000 
9, 000 
151,000 
150, 000 
118, 000 
680, 000 
2, 667, 000 
1, 208, 000 
2,219, 000 
1, 377, 000 
1, 370, 000 
525, 000 
1, 250, 000 
102, 000 
35, 000 
500. 000 



1,050, COO 
798, 000 
1,000, 000 
793, 846 
60, 909 
5.32, 307 
4,441,666 
3^6, 153 
1,864,615 
18, 750 
163, 646 
186,666 
119, 333 
77, 000 
45, 384 
8, 333 
92, 000 
30, 769 
30, 066 
10, OCO 
5, 000 
116,153 
107, 142 
90, 769 
400, 000 
1, 778, OCO 
862, 857 
1, 585, 000 
1,059, 230 
856, 250 
291,666 
657, 894 
85, 263 
18, 421 
416, 606 



26, 277, 000 20, 020, 554 



Value of crop. 



$15, 351,000 
11,970, 000 
15, 360, 000 
22, 827, 840 

1, 783, 540 
15, 508, 800 
93, 115, 100 

9, 958, 500 
35, 947, 920 
529, 800 
3, 736, 020 

2, 795, .520 
2, 158, 740 
1, 501, 500 
1, 273, 220 

210, 000 

1, 840, OCO 
657, 200 
908, 500 
282, 200 
186, 750 

2, 861, 450 
1, 716, OCO 
1, 746, 400 
7, 554, 800 

25, 949,910 

14, 049, 040 
27, 338, 080 
22, 224, 780 

15, 220, 700 

3, 822. 000 
7. 212, 500 

822, 960 
193, 900 

4, 250, 000 



372, 864 670 



OO 



90 



AGRICULTUKAL REPORT. 



C. — A general summary slioiving the estimated quantities, number of acres, 
and aggregate value of Hie principal crops of tJie farm in 1867. 



Products. 


Number of bushels. 


Number of acres. 


Value. 




768, 320, 000 
212, 441, 400 
23, 184, 000 
278, 698, 000 
25, 727, 000 
21,359, 000 
97 783, 000 


32, 520, 249 
18, 321, 561 
1, 689, 175 
10, 746, 416 
1,131,217 
1, 227, 826 
1, 192, 195 


$610, 948,390 
421.796. 460 
32, 499. 700 
172, 472, 970 
22, 850-130 
23, 469, 650 
89, 276, 830 


Wheat 










Potatoes 


Total 


1, 427, 512, 400 


66, 828, 639 

494, 333 
20, 020, 554 
7, 000, 000 


1, 373. 314, 130 

$41, 283, 431 
372, 864, 670 
220, 000, 000 




313, 724, 000 
26, 277, 000 
2, 450, 000 




94, 343, 526 


2, 007, 462, 231 







D. — Table showing the average yield of farm products per acre for the year 1S67, 



States. 












wheat. 


o 








a 


<D 








o 


fiS 


cd 

■o 






o 
Q 






o 


. w 




o 


Eh 






Bush. 


Bush. 


Busk. 


Bush. 


Bush. 


Bush. 


Bush. 


Pounds. 


Tons. 




33.4 


10.6 


14.8 


22 


18.3 


21.9 


86.6 




' 1 




35.5 


12.1 


14.7 


27.5 


24.5 


22.3 


97.5 


500 


1 




36.2 


15.8 


15 


30. 1 


23.4 


25.4 


116.9 


500 


J. 




35.7 


16 


15. 6 


26.7 


22.6 


18 


96 


1, 100 


Ii.3 




25.7 


16.9 


15 


27 


25 


15.5 


72.5 




1.1 




33 


17.5 


14 


27.5 


23.2 


13 


68 


"i,'266' 


1.3 




30.4 


14.5 


15 


26.2 


20 


20 


84 


533 


1.2 




33.1 


14 


13.7 


27 


21.5 


19.3 


56.6 


600 


1.3 




32 


12.5 


13.7 


30 


20 


16.3 


74. 4 


725 


1.3 




16.3 


9.3 


7 


16.6 


23.8 


16.6 


41.6 


500 


1.6 




28. 4 


11 


13.4 


23.2 


26 


18.8 


71 


453 


1.3 




20.9 


8 


8.5 


17 


12.3 


12.3 


67 


690 


1.2 




11.6 


6.9 


7. 7 


13. 3 


9 


17.5 


93 


.652 


1.5 




9.6 


6,4 


5.7 


11. 1 


6 




89.4 


500 


1 




13. 1 


8 


8.1 


12.4 


14.3 




101 


515 


L3 




11.8 


7.9 


8 


17 


14.3 




143 


500 


1.2 




16.2 


7.8 


7.9 


11.7 


14.4 
8 




72.4 


600 


1 




15.7 


9.5 


11.5 


13 




85 


500 


1.3 




15.6 


8 


12.5 


14 






101 


500 


1.5 




28.2 


9.5 


16.3 


23.5 


24.8 




1.30. 3 


500 


1.7 




26. 5 


9.2 


13.2 


16.7 


15 




94 


714 


1.8 




23.7 


8.5 


10.5 


15.4 


19.5 


15 


72.4 


620 


1.3 




29.7 


10.5 


12.4 


21.5 


20.8 


14.8 


69.6 


690 


1.4 




24. 7 


8.2 


10.7 


18.8 


17 


12.8 


50.7 


552 


1.3 




27.2 


12. 4 


16.2 


30 


21.1 


21 


73.9 


802 


1.7 




23.8 


11. 4 


]5 


30. 1 


22.3 


15.2 


60.5 


573 


L5 


Indiina 


29.2 


10.5 


]4. 1 


10.9 


21. 1 


16.7 


73.2 


809 


1,4 


Ohio 


28.7 


11.6 


13.4 


31. 1 


24 


13.5 


75.4 


667 


1.4 




31.4 


12.4 


17.2 


29.5 


20.9 


17.2 


97.5 


1,000 


1.3 




33.6 


12.3 


16.5 


35 


25.8 


15.6 


96 


650 


1.6 




30 


12.5 


18.8 


38 


23.6 


14.4 


110 


600 


1.8 




33.8 


12.7 


19. 4 


42 


29 


20.6 


108.7 


656 


1.9 




36-6 


14 


20.8 


36 


26.7 


19.7 


109 


550 


1.9 




36 


15 


25.2 


39.2 


27 




95 


434 


1.9 







These estimates, in comparison with a similar table for 1866, exhibit marked 
changes. New England shows about the same yield of com, but the States 
west of the Mississippi make a material increase, while Illinois, in consequence 
of the drought, ahows a reduction from 31.6 to 23.8 bushels. The wheat yield 
of the trans-Mi ssis«ippi States has manifestly declined, while Ohio exhibits an 
increase offrom 4.5 to 1 1 bushels. Indiana, instead of 5.9 bushels, gives an average 
of 10.5 bushels. The influence of partial local failures con readily be traced ha 
this change of figures. 
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E. — Table showing the averas[e cash value of farm products per acre for the year 1867. 



Corn. 


t 


Rye. 


O 


Barley. 


0] 

=3 

pq 


Potatoes. 


Tobacco. 


Hay. 


$53 


10 




57 


$23 


82 


$17 


60 


$20 


67 


$21 68 


$80 53 




$14 62 


55 


38 


34 


96 


23 


81 


22 


00 


30 


38 


22 30 


78 97 


$00 00 


15 00 


55 


02 


43 


60 


24 


30 


23 


17 


34 


16 


24 63 


80 66 


90 00 


15 36 


54 


62 


44 


90 


24 


64 


24 


03 


34 


80 


20 52 


106 56 


242 00 


28 75 


42 


14 


45 


96 


24 


75 


22 


68 


35 


50 


17 98 


84 10 




29 28 


49 


50 


46 


02 


2£ 


82 


23 


37 


33 


64 


15 21 


74 80 


291 18 


28 08 


40 


12 


38 


28 


22 


50 


19 


91 


29 


40 


20 80 


75 60 


74 62 


20 96 


40 


71 


36 


12 


22 


33 


19 


71 


27 


30 


25 66 


79 80 


72 00 


28 76 


37 


44 


30 


37 


19 


31 


19 


80 


27 


40 


18 41 


77 37 


65 25 


19 27 


16 


62 


22 


13 


10 


50 


12 


11 


30 


22 


20 25 


41 60 


50 00 


28 25 


30 


95 


S6 


73 


19 


43 


15 


77 


33 


02 


22 56 


78 10 


54 30 


22 SO 


17 


76 


16 


96 


9 


69 


8 


]6 


12 


91 


11 93 


44 22 


86 25 


14 97 


12 


06 


14 


55 


10 


85 


8 


51 


13 


50 


15 57 


57 68 


112 79 


18 09 


n 


04 


15 


23 


10 


20 


8 


32 


12 


00 




67 94 


65 CO 


19 50 


12 


57 


18 


80 


14 


33 


11 


16 


29 


02 




62 62 


154 50 


28 05 


16 


28 


17 


38 


18 


60 


21 


25 


28 


60 




157 30 


150 00 


25 20 


12 


79 


15 


99 


12 


87 


10 


17 


28 


22 




42 71 


204 00 


20 00 


17 


11 


22 


80 


22 


08 


13 


91 


12 


00 




66 30 


150 00 


21 35 


L7 


16 


20 


00 


24 


00 


22 


68 








122 20 


150 00 


29 62 


21 


15 


17 


95 


20 


86 


18 


DO 


27 


28 










20 


40 


18 


49 


17 


29 


13 


86 


30 


00 




95 88 


164 22 


37 35 


13 


03 


17 


93 


12 


GO 


9 


54 


26 


13 


23 70 


64 43 


86 60 


24 63 


26 


43 


25 


09 


14 


S8 


10 


96 


29 


12 


15 83 


56 37 


117 30 , 


16 01 


16 


05 


17 


79 


14 


76 


10 


71 


22 


01 


16 38 


49 68 


53 54 


19 24 


17 


95 


24 


80 


18 


63 


14 


70 


30 


80 


25 41 


71 68 


92 23 


18 88 


16 


18 


22 


45 


17 


85 


14 


74 


28 


54 


16 72 


72 60 


45 84 


14 59 


18 


<98 


23 


20 


10 


63 


5 


34 


25 


74 


18 37 


71 00 


76 04 


16 28 


23 


53 


£7 


37 


16 


88 


16 


79 


30 


96 


15 52 


75 40 


66 70 


17 24 


30 


L4 


29 


01 


22 


36 


20 


06 


28 


42 


17 88 


7] 17 


210 00 


20 98 


28 


89 


21 


77 


18 


81 


20 


65 


34 


83 


15 00 


66 24 


130 00 


17 77 


32 


10 


18 


50 


20 


86 


27 


36 


25 


25 


18 00 


101 20 


120 00 


13 10 


18 


59 


18 


16 


20 


17 


17 


64 


33 


64 


22 66 


85 87 


150 88 


10 96 


21 


23 


25 


76 


23 


34 


17 


64 


29 


37 


24 82 


m 18 


121 00 


9 65 


26 


64 


19 


80 


25 


70 


23 


12 




92 




l iiC 35 


95 48 


10 52 



States. 



Maine 

New HampBhire 

Vermont 

MasBachuaetts .. 
Rhode Island . . . 

Conneoticut 

New York 

New Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

North Carolina . 
South Carolina . 

Georgia 

Florida 

Alabama 

Ml8Bi88ippi 

Louisiana 

Texas 

Arkantma 

Tennessee 

West Virgiirta .. 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin — ... 

Minneaota 

Iowa 

Kansas 

Nebraska 



FARM STOCKS. 

During the year 18G7 a small gain appears m the number of all domestic 
animals, except sheep and swine, as follows : An increase of 3^5,677 horses, 
33,299 mules, 342,795 cows, and 211,532 other cattle, a decrease of 393,477 
sheep, and 376,276 hogs. The estimated numbers are as follows : 





Horses. 


Mules. 


Sheep. 


Cows. 


Other cattle. 


Hogs. 




5, 401, 263 
5, 756, 940 


822. 386 
855, 685 


39, 385, 386 
38, 991, 912 


8, 348, 773 
8, 691, 568 


M,73Q, 952 
11, 942. 484 


24, 693, 534 
24, 317, 258 



Trices. — The estimates of prices have receded as follows : Horses, from $79 46 
to $75 16^ mules, from $92 52 to $77 61 ; milch cows, from $39 77 to $36 78 j 
other cattle, from $21 55 to $20 86; sheep, from $3 37 to $2 52; and swine, 
from $5 43 to $4 55. The percentage of loss is greatest in sheep and smallest 
in cattle, in the following order: Sheep, 25; mules, 15; swine 14; milch 
cows, 7 ; horses 5 ; oxen and young cattle, 3 per centum. The reduction has 
been gradual and steady from the inflation of 1865, and will probably continue 
till the resumption of specie payments. 

Total value. — The total estimated value of live stock of farms is $1,337,1 11,822, 
a decrease of $59,531,877, resulting not from a diminution of numbers but a 
depreciation in price ; the greatest shrinkage being in the south — amounting to 
more than $6,000,000 in Mississippi, $5,000,000 in Texas, 5,000,000 in Ala- 
bama, and almost $10,000,000 in Kentucky. Wisconsin, Mnnesota, Iowa, and 
Is ebraska have made an increase. 

The census valuation of 1860 was $908,205,495, equal at the present price of 
gold to $1,225^)00,000 in currency, leaving $112,000,000 as the actual increase 
in the value of farm stock in eight years. 



F,^ Showing the estimated total number and total value of each hind of live stock, and tJie average price, in February, 1868. 



CD 

to 



States. 



Horses. ■ 



Number. 



Average 
price. 



Total value. 



Mules. 



Number. 



Average 
price. 



Total value. 



Oxen and other cattle. 



Number. 



Average 
price. 



Total value. 



Maine 

New Hampshire. 

Vermont 

Massachusetts . . . 
Rhode Island. .... 

Connecticut 

New York 

New Jersey 

Pennsylvania — 

Delaware , 

Maryland 

Virginia 

North Carolina . . 
South Carolina... 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia. . . 

Kentucky 

Missouri 

Hlinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 



Total , 

Grand average of pricea. . 



52, 
35, 
49. 
48, 
6, 
38, 
446, 
83, 
404, 
17, 
85, 
177, 
98, 
39, 
73, 
7, 
82, 
67, 
32, 
280, 
104, 
274, 
70, 
214, 
338, 
651 
411, 
573, 
206, 
232, 
61, 
429, 
42, 
16, 



$84 24 
75 87 

75 60 
84 86 

80 73 

79 92 
91 00 

1J5 51 
96 39 
91 26 
93 15 

76 41 
70 20 
73 17 
70 74 

60 21 

72 36 

61 02 
.59 G8 
28 16 
59 40 
75 33 

73 17 
63 75 
52 10 
72 36 
66 96 

74 52 

81 81 
103 96 

90 99 

80 19 
66 52 
83 16 



$4,441,554 
2, 689, 288 
3, 758. 378 
4, 157, 630 
551, 224 
3, 037, 679 

40, 592, 367 
9, 659. 292 

38, 995, 056 
1, 604. 989 
8, 006. 335 

13, 579,814 
6,910, 558 
2, 684, 873 
5, 169. 627 
648.816 

5. 976, 284 
4,105, 059 
1,944, 7^)2 
7, 897. 950 

6, 220, 189 
20, f!73, 489 

5, 121, 900 
1.3.695,030 
17, 653, 824 
47, 125.318 
27, 562, 029 
42, 763, 103 
16. 858, 668 
24, 204, 071 

5, 570. 134 
34. 404, .557 

2, 850, 980 

1. 341, 370 



2,160 

8, 032 
14, 902 

2, 561 
11,518 
28, 422 
32, 885 
30, 429 
64, 956 

7,^16 
79, 301 
G9, 1 76 
52, 133 
67, 506 
48, 435 
70, 183 

1,200 
62, 739 
70, 136 
59, 368 
24,814 
22, 223 
932 

2,492 
993 
17, 292 

2, 405 

1, 271 



$89 


64 


120 


68 


108 


81 


97 


47 


103 


95 


92 


61 


81 


54 


84 


79 


83 


97 


108 


89 


84 


25 


71 


82 


78 


84 


41 


39 


61 


56 


66 


84 


104 


57 


78 


84 


77 


22 


86 


13 


77 


23 


85 


05 


90 


18 


102 


60 


99 


90 


96 


39 


80, 73 


96 C6 



$193, 622 
969, 301 

1, 621, 486 
249, 620 

1,197, 296 

2, 632, 161 
2, 681, 442 
2, 580, 125 
5, 454, 356 

785, 750 
6, 681, 109 
4, 968, 220 
4,110, 165 
2, 787, 997 
2, 981,658 
4,691,031 

125, 484 
4, 946, 342 
5,415, 901 
5,113,365 
l,9L6, 137 
l,-690,49l 
84, 047 

255, 679 
99, 200 
1, 666, 775 

194, 155 

122, 854 



160, 207 
115,917 
146, 228 
107, 036 

19, 804 
149, 749 
748, 349 

95, 221 
707, 218 

39, 728 
115, 623 
276, 775 
287, 062 
151, 657 
334, 994 
171, 161 
221, 979 
219, 190 
126. 267 
2, 408, 903 
138, 001 
208, 771 
200, 000 
341,695 
536,410 
913, 645 
484, 861 
711,360 
338, 987 
406, 467 
185, 572 
641,172 
146, 399 

83, 076 



$42 76 
39 06 
33 57 
46 15 
42 08 
41 00 
39 79 
39 86 
32 39 
28 16 
25,30 
18 86 
9 33 
9 62 
10 77 

7 96 
9 91 

10 40 

8 66 
5 14 

9 93 

11 79 

25 69 

23 36 
18 92 

24 42 
24 24 
2'.) 58 
28 91 
27 31 

26 78 
22 89 
21 68 
26 45 



$6, 850, 451 
4, 527, 718 ^ 
4, 904, 873 

4, 939, 711 
833, 352 

6, 139, 709 
29, 777, 806 

3, 789, 507 
22, 906, 791 

1,1!8, 740 

2, 925,261 

5, 219, 976 

2, 679, 288 

1, 458, 940 

3, 607, 885 
1,376, 32 L 

2, 199, eu 

2, 279, 576 
1,093,472 

12,381,761 

1, 368, 9G9 

2, 461,410 
5, 138, 000 
7, 981,995 

10,148, 677 
22, 311.210 
1 1, 753. ();J0 
21, 043, 038 

9.810, 183 
11, 100,613 

4,969,618 
14,676, 427 

3, 173, 930 
2, 197, 360 



I— I 
O 

It" 
H 

O 



5, 756, 940 



432,696,226 



855, 685 



66, 415, 769 



11,942, 484 



20 €6 



£49, 144, 599 



F.— Showing the number, -price, and value of the live stock, <S'c.— Continued. 



States 



Maine 

Nt;v/ Il.imp.shire. 

Voruiont 

Massachusetts . . . 

llhodi' Island 

Conrn'cricut 

New York 

New Jersey 

Pcmisylvnuia . .. 

Delaware 

Maryland 

Virginia 

North Carolina.. 
South C--roIina.. 

Georgia 

Florida 

Alabama ..... .. 

Missis8ippi 

Louiijiaua 

Texas 

ArknQRQH 

TennesHee 

West Virginia — 

Kentucky 

MisBouri , 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Mijiuesota 

I'uva 



Kansas . . . 
Nfbraska . 



Total 

Grand average of priccB., 



MILCH COWS AND SHEEP. 



Milch cows. 



Number. 



1S?9, 891 
75, 121 
175, 5n5 
133, 479 
20, .'581 
131,143 
,403,718 
143, 237 
C63. 935 
18, 158 
88.141 
268. 518 
203, 5.55 
137, 773 
252, 383 
82, 777 
170. 982 
157, 368 
52, 451 
646, 875 
108,111 
190. 876 
70, 000 
149, 353 
306, 5-7 
544, 920 
422,883 
704, 506 
265, 850 
347, 134 
132, 669 
372. 722 
89, 461 
30, 935 



8, 691, 568 



Av'roge 

price, 



$47 91 

47 25 

43 33 
67 11 
58 33 
62 50 
52 54 
57 22 

44 94 

48 66 
39 90 

28 11 
19 02 

18 66 
21 06 
11 91 

19 50 

19 53 
16 00 
10 29 

20 76 
25 C8 

34 87 

35 25 

29 04 

36 02 
36 31 
43 07 
42 30 
35 82 
32 82 
31 10 
29 88 
35 18 



36 78 



Value. 



$■3, 223, 077 
3, 549. 4G7 
8. 483. 606 
8, 957, 775 

1, 200, 469 
8, 196, 437 

73, 751, 343 
8,196,021 

29, 837, 238 
883, 568 

3, 5 1 G; 825 

7, 548, 040 
3, 871, 610 

2, 570, 844 

5, 315, 185 
985, 874 

3, 334, 149 

3, 073, 397 
839,216 

6, 056, 343 
2, 244, 384 

4, 767, 170 
2, 452, 900 

5, 264, 693 

8, 901, 544 
19, 954, 970 
15, 354, 881 

30, 343, 070 
11,245,455 
12, 434, 339 

4, 354, 196 
11, 591, 654 
2, 673, 094 
1,083,293 



319, 681, 153 



Sheep under one year old. 



Number. 



188, 135 
132,466 
260,510 

43, 787 
9, 147 

43,310 
1, 249, 223 
48, 488 
855. 500 
4, 268 
68, 885 
164, 656 
81, 421 

44, 966 
78,718 

1,251 
64, 287 
48, 240 
14, 724 
206, 842 
29, 298 
66,010 
220, 000 
223, 9G6 
344, 386 
684,107 
723, 544 
1, 682, 406 
987, 047 
470, 189 
32, 252 
647, 844 
25, 447 
5,514 



9, 747, 840 



Av'rage 
price, 



e2 20 
2 12 
2 18 
2 18 

2 66 

3 00 

2 50 

3 08 
2 29 

2 50 

3 02 
1 93 
1 15 
1 34 
1 24 
1 55 
1 11 
1 02 

87 
1 23 
1 82 
1 38 
1 56 
1 85 
1 53 
1 64 
1 41 
1 81 
1 81 

1 92 

2 03 
1 58 

1 50 

2 27 



1 88 



$413, 897 
280, 827 
567, 924 
95, 455 
24, 331 
129,930 
3, 123, 057 
149, 343 
1, 959, 095 
10, 070 
208, 032 
317, 786 
93, 634 
60, 254 
97,610 
1,939 
71, 358 
49, 204 
12, 809 
254, 415 
53, 322 
91,093 
343, 200 
414,337 
526, 910 
1,121,935 
1,015, 967 
3, 045, 154 
1, 786, 555 
902, 762 
65, 471 
1, 023, 593 
38, 170 
12, 516 



Sheep over one year old. 



Number. 



564, 407 
397, 399 
781,548 
131, 362 
27, 441 
129, 933 
3, 747, 671 
145, 464 
2, 566, 502 
12, 804 
206, 657 
493, 968 
244, 263 
134, 898 
236, 157 
3, 754 
192, 864 
144, 720 
44,174 
620, 529 
87, 897 
198, 031 
660, 000 
671, 899 
1,033, 161 
2. 052, 324 
2, 161, 632 
5, 047, 720 
2, 961, 144 
1,410, 569 
96, 758 
1, 943, 535 
76, 342 
16, 545 



18, 362, 555 



29, 244, 072 



Av'rage 
price. 

$2 95 

2 70 

3 00 
3 87 

3 90 

4 37 

3 48 

4 35 
3 29 

3 66 

4 22 
2 67 

1 83 

2 05 

1 87 

2 25 
1 98 
1 69 

1 41 

2 08 
2 98 
2 01 
2 55 
2 70 
2 35 
2 39 
2 04 
2 65 
2 70 
2 86 
2 89 
2 29 

2 32 

3 45 



Vahu 



$l,6t)5, COO 

1, 072, 977 

2, 344, 644 
503, 370 
107, 019 
5(37, 807 

13, 041,895 
632, 703 
8, 443, 791 
46, 862 
872, 092 
1,318, 894 
447, 001 
276, 540 
441,613 
8, 446 
381,870 
214,576 
62, 285 
1, 290, 700 
261, 933 
398, 042 
1, 683, 000 
1,814, 127 
2, 427, 928 
4; 905, 054 
4, 409, 729 
13, 376, 458 
7, 995, 088 
4, 034, 227 
279, 630 
4, 450, 695 
177,113 
57, 080 



80, 045, 254 



Total number 
of sheep of 
all agOB. 



752, 542 
529, 805 

1,042, 064 
175,149 
36, 588 
173, 243 

4, 996, 894 
193, 952 

3, 422, 002 
17, 072 
275, 542 
658, 624 
325, 684 
179, 864 
314, 875 
5, 005 
257, 151 
192, 960 
58, 898 
827, 371 
1 17, 195 
264, 041 
880, 000 
895, 865 

1,377,547 

2, 736, 431 

2, 882,176 

0, 730, 126 

3, 948, 191 

1, 880, 758 
129, 010 

2, 591, 379 
101, 7S9 

22, 059 



38, 991, 912 



Total value of 
Bheep of all 
ages. 



$2, 078, 897 
1,353, 804 
2,912, 568 
603, 825 
131, 350 
697,737 
16, 164, 952 
782,111 
10, 402, 886 
57, 532 
1, 080, 124 
1, 636, 680 
540, 635 
336, 794 
539, 223 
10, 385 
453, 228 
293, 780 
75, 094 

1, 545,115 
315, 255 
489, 135 

2, 026, 200 
2, 228. 464 
2, 954, 833 
6, 026, 989 
5, 425, 690 

16,421,612 
9, 781, 643 

4, 936, 989 
345, 101 

5, 474, 288 
215, 283 

69, 596 



98, 407, 809 



F. — Shoioing the number^ price, and value of the live stocky S^c, — Continued. 



CO 



HOGS. 



States. 



Maine 

New Hampshire . 

Vermont 

MasBachusetta ... 

Rhode Island 

Connecticut 

New York 

New JerBcy 

Pennsylvania . .. 

Delaware 

Maryland 

Virginia 

North Carolina .. 
South Cai-olina . . 

Ge«r^ia 

Florida 

Alabama . ... 

Mississippi 

Louisiana 

Texas 

Arkansas 

TennesRee 

West Virginia . . . 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas . 
Nebraska 



Total 

Grand average of prices. 



Under one year old. 



25, 
21. 
23, 
32, 
8, 
37, 
513, 
351, 
702, 
^. 
273, 
?28. 
731, 
15U, 
053, 

es, 

491, 
403, 
122, 
826, 
443. 
106, 
225. 
300, 
320. 
636. 
936, 
604. 
313, 
288. 
119. 
311. 
105. 
41. 



18, 237, 956 



Aver.ige 
price. 



$8 74 
9 60 
9 43 
9 58 
11 00 
10 00 
6 91 
8 31 

6 29 

7 00 
4 88 
3 66 

2 59 . 

3 22 

3 45 ' 
3 16 
2 43 

2 as 

2 25 

1 61 

2 52 
2 83 
2 00 
2 80 

2 35 

3 22 

3 28 

4 11 
4 27 

3 90 

4 73 

3 29 

4 70 
4 50 



3 47 



$221,060 
209, 312 
2C0, 152 
310, 401 
9?, 4C9 
376. 479 
3, 551, 145 

3 , SuO, 585 

4, 984, 5n7 
222, 432 

1, 334, 738 

2, 666, 683 
1, 894. 103 

434, 420 
3,635 :il3 

2! 5. 161 
1,194.430 
1, 162. 972 

276, 257 
1,331,3.^ 
1,117, feu4 

3, 131,511 
450, COO 

3, 646, 436 
3, ' 04, 035 

5, 268, 889 

6, 350, 168 
6, 596, 525 
1, 339, 742 
1, J 07, 276 

563, J 01 
4, 315. 295 
495. 835 
184, 608 



63, 312, 290 



Over one year old. 



8, 431 
7 222 
7^782 

10, 800 
2, 893 

12,549 
171, 304 

50, 565 
264, 152 

10. 591 

91. 170 

242, 867 

243, 771 
59, US 

351, 237 
22, 696 
193, 845 
134, G03 
40,926 
276, 636 
147, 865 
368, 846 
75, GOO 
433, 385 
440, 288 
545, 433 
045, 342 
534, 937 
104, 585 
94, 638 
39,683 
437.213 
35, 165 
13, 674 



6, 079, 302 



Avci-age 
price. 



$18 95 
20 00 
17 91 
22 70 
20 00 
20 00 
14 75 
IG 73 
12 76 
1,2 00 
10 22 
7 68 

6 05 

7 52 
7 75 
7 41 
7 86 

6 93 
3 75 

3 05 

7 18 
6 71 

4 87 

6 31 

5 79 

7 33 

6 84 

8 93 

9 23 
8 59 

10 08 
8 21 
10 21 
12 10 



Total Qojaber.j Total raln^^. 



Value. 



$159, 7G7 
14 4,440 
139, 375 
245, 160 
57, 860 
250, 980 

2, 526, 734 
845, 952 

3, 370, 579 
127, 092 

931, 757 
1,665,218 

1, 474, 614 
377, 112 

2, 722, 066 
108,177 

1, 2S7, 821 

932, 798 
153,472 

1, 00i3, 071 
1,061,670 

2, 474, 956 
365, 250 

2, 734, 659 
2,549, 267 

3, 998, 023 
4,414, 139 

4, 777, 523 
964, 273 
812, 940 
400, 004 

3, 589, 518 
359, 034 
165, 455 



47, 453, 976 



33. 724 
^8. 690 
31 i 128 
43, 201 
11,572 
50, 196 
685,218 
202, 26!) 
1, 056, 61 1 
42, 367 
364. 682 
971, 4S9 
975, 085 
. 200,592 
1, 404, 951 
90,785 
655, 380 
538.413 
163, 707 
1, 102, 547 
501,462 
1,475,387 
300, 000 
i,733, 541 
1,761,154 
2,181,734 
2,581,369 
2, 139, 991 
418, 342 
378, 555 
158, 732 
1, 748. 853 
140, 662 
54, 693 



24, 317, 258 



110, 166, 26S 
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G. — Table shoiving the total value of live stock m the folloivivyq iSt(ites for 
the years 1860, 1867, and 1808. . 



States. 



Maine 

New HampshirG 

Vermont". 

MassacliViSetts 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware - 

Maryland - 

Virginia 

North Carolina 

Soutii Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana - 

Texas 

Arkansas 

Tennessee 

West Virginia , 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wiseonsin 

Minnesota ■ 

Iowa 

Kansas , . . 

Nebraska 

Pacific States and Territories 

Total 



1860. 



437, 533 
924, 627 
241,989 
737, 744 
042, 044 
311,079 
856, 296 
134,693 
672, 725 
144,706 
667.t!63 
420, 309 
] 30, 805 
934, 465 
372,734 
553, 356 
411,711 
891,692 
646,940 
825, 447 
096, 977 
211,425 
382, 680 
868,237 
693, 673 
501,225 
855, 539 
384,819 
714,771 
807,375 
042,841 
476, 293 
332, 450 
128,771 
586, 064 



1,089,329, 915 



January, 1867. 



$20, 540, 944 
13,836, 464 
24, 044, 396 
18,224,954 
2. 920, 994 
17; 572, 009 

180,039,650 
2n, 877, 583 

115,949,154 
3,747,696 
19, .344, 467 
34, 99;^, 665 
22, 9 16, 7::3 
13,515, 128 
29,407,415 
4,647.086 
26, 134,639 
23,ri30,710 
10,967,091 
38, 890, 472 
14, 892, 374 
41, 805, 695 



50, 069, 931 
49, 972, 257 

115,864,023 
78, 542, 074 

130, 137,240 
r,6,077,373 
52,235, 126 
15,400,659 
74,067,735 
10,181,590 
4, 366, 35;i 
55, 000, 000 



1,396,64^, 699 



January, 1 £68. 



H. — Slioicing the total number and value of each Idnd of live stoelc in the 
States named in the preceding table in January^ 1868. 



Number. 



Value. 



Horses 
Mules - . 
Cattle 
Sheep ., 
Hogs. 



5,7.56,940 

855, 685 
20, 564, 152 
38,111,418 
24, 317, 358 



$426,931,267 
66, 104,869 

565,081,884 
96, 381,609 

110,866, 266 



Total value - 



1 



1.165, 365,895. 



COI^JDITION OF FARM STOCK. 

Heavy losses of cattle and horses, and especially of sheep and hogs, were 
recorded in the report of 1866. Insufficient feed, care, and sheltei', in those 
large sections of the country in which bams do not enter prominently into fam:i 
economy^ were punished by the sacrifice of millions of money in the value of 
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this species of farm property. This pecuniary motive for the exercise of greater 
humanity has not been ineffectual a better winter provision for stock has been 
made in many cases, and the results of superior care have been satisfactory and 
remunerative. The past winter has also been more favorable to the health of 
farm animals. The season has been long, uniform in temperature, and not 
excessively cold ; and these characteristics have been more general than usual 
tbruagliout the national area, which includes so many varieties of climate and 
meteorological conditions. In the eastern and northern States hay was generally 
abundant. In the Ohio valley, between latitude 38° and 40°, the long and 
severe drought diminished the supply of feed, so that this region of ordinary 
superabundance of forage was put, for once, to a severe test, and in some places 
an actual scarcity resulted. 

There is yet a lamentable want of buildings and other structures for the com- 
fort of farm animals and economy in their feed and management. There is piety 
and sense in the suggestion of a correspondent that a man with any regard to 
Christianity or his pocket will not allow his cattle to range unprotected in open 
fields." The necessity for barns, or efficient shelter of some description, in the 
entire area south and west of Pennsylvania, demands the immediate and urgent 
consideration of humane and thrifty farmers. 

The region of the northern Mississippi and Missouri is far better calculated for 
grazing and feeding stock than for growing cereals. It combines a healthy 
climate with a deep, fine, rich soil, and a long summer of high temperature, giv 
ing rampant growth to vegetation, succulence, bulk, more straw than grain, more 
grass than seed, a better growth of green than of white crops ; and its capabili- 
ties are not improved or its resom'ces utilized by growing grain and ignoring 
cattle. 

In Wisconsin, Minnesota, Iowa, and to a great extent in more eastern States 
the only barns, with few exceptions, are poles or boards, forming a skeleton frame, 
covered with heavy masses of straw from the stacks, from the interior of which 
nearly all light and air are excluded, and in which horses, cattle, and sheep lie 
upon their filth, until the whole structure is a n)ass of rotten straw, mold, and 
reeking dampness. In some cases these rude shelters are arranged with some 
regard to cleanliness and healthfulness of stock, but most of them are damp, 
noisome, and repulsive in the extreme. The business of stock raising will never 
be sufficiently extended or properly remunerative till some attention, some expense, 
is bestowed upon barns and cattle sheds. 

In the south it is a little worse, and only a little, with no barns or shelter what- 
ever. In a good winter, in the lee of fodder stacks, the protection of a fdrest, 
or the dryest hummocks of a canebrake, the animal may seek the range in the 
spring in a medium condition. The attention of southern farmers is called to 
the urgent necessity for a better provision of forage for horses and cattle. The 
most disheartening reports of weakness and death from lack of nutrition have 
been received — in some instances of horses and mules dropping down exhausted 
in the furrows. The millions lost by such indifference and inefficiency, in the 
sacrifice of flesh, health, and ability to fatten, are scarcely less than the heavy 
losses now incurred by actual disease. 

CATTLE. 

Cattle have been wintered successful]}^ almost without exception in the eastern, 
western, and northwestern States. Some farmers with short supplies of fodder 
turned out their stock to spring pasture in lean but healthy condition, and others, 
whose animals did well through the winter, obliged to seek for them an eai'ly 
bite, observed a falling off in flesh during a season of cool weather and frosty 
nights. 

In western Maryland their condition was " as bad as in 1866-67 f it was poor 
in many counties in Virginia, and in Norfolk it " was never w^orse." In many 
counties of the more southern States it was poor, but, on the wdiole, no worse, 
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generally, than usual. In Kentucky winter grasses were injured by tlie severe 
drought of the preceding summer. In the following counties of Ohio cattle are 
reported ihm : Seneca, Miami, Jefferson, Bntler, Harrison, Fayette, Washington, 
Madison, Highland, Coshocton, Athens, Hancock, Wayne, Ross, Shelby, and 
Fairfield. Very little complaint of inferior condition has come from States fur- 
ther west, and almost literally nothing of disease has been iieported. 

Diseases of cattle. — Exemption from epizootics and all uncommon maladies of 
cattle is distinctly announced in a large portion of the counties reported ; in the 
northern States jei^ceptions to this rule are comparatively rare. The diseases 
most fatal are >^leuro-pneumonia/ Spanish fever, murrain, distemper, abortion, 
black leg, &;c. Starvation, in some cases, has resulted from the pernicious prac- 
tice of burning the range, which destroys much of the value of southern vege- 
tation. In Duval county, Florida, a disease vulgarly named salt-sick," sup- 
posed to result from eating plants growing near salt water, has been fatal. In 
Baker, Florida, an unknown disease has destroyed 2,000 cattle during the past 
year. A disease, the symptoms of which are not given, caused the loss of 15 
per centum of the cattle of Charlton county, Georgia. A disease of the gall, 
affecting milch cows, occasioned some loss in Washington, Tennessee. Murrains 
and distempers, without defined characteristics, are reported from various quarters, 
particularly in North Carolina and South Carolina, While in some localities 
many herds were starving, in Tompkins, Xew York, a few died from over- 
feeding." The Spanish fever has been less severe than for many years past j in 
Barton, Georgia, 20 cases are reported, a few in New'ton and towns in the same 
State, and some mortality in Missouii and Kansas. Abortion has occasioned loss 
of dairy cows in New York and Nev/ Jersey. Pleuro-pneumonia is reported 
from Baltimore, Maryland, and Montgomery, York, and other counties in Penn- 
sylvania; from Hudson, New Jersey, introduced from New York city. A cor- 
respondent thus describes the disease in Baltimore county : 

The disease has baffled all medical skill, and thus far remedies have proved unavailing. 
It is probably pleuro-pneumonia, or identical with it. Heavy losses of valuable cows have 
taken place in a number of stables — a loss of 14 in onc^ stable ; iu another, 20 ; in another a 
loss of 35 is reported out of 38; in another, a loss of 30 out of 70; in many other stables 
the losses are in proportion. This same disease prevailed one year ago in this locality, and 
was then called " lunjy disease," but is now universally conceded to be pleuro-pneumonia. 
The animal, when attacked, becomes excceding'ly sluggish and low-spirited; appears to be 
not in much pain: refuses food; the secretion of miik ceases from the day the animal is 
attacked ; death follows in ffom five fo ten days, the mortality being almost universal. An 
animal which is discovered to be affected with the disease should be at once removed from 
the herd, as the disease spreads rapidly by contact. 

SHEEP. 

Sheep have wintered far more successfully than in 1866-^67. The more marked 
exoeptions reported are the following counties : 
Maine. — Kennebec. 

New York. — Chautauqua, Washington, Suffolk, and Seneca. 
Pennsylvania. — Dauphin, Erie, Aimstrong, Susquehanna, and Huntingdon. 
Maryland. — Anne Amndel, 

Virginia. — Lee, Gloucester, Madison, Tazewell, Scott, Patrick. 
North Carolina. — Harnett, Bertie, Mecklenburg, Guilford, Perquimans, Greene, 
Hertford, Kichland. 

South Carolina. — Columbia. 

G&orgia.z — Chattooga, Merri wether, Johnson, Catoosa, Morgan. 
Florida. — Levy. 

Mississippi. — Yazoo, Amite, Marion, Madison. 

Louisiana. — Avoyelles, Plaquemine. 

Texas. — Harris, HaVs, Navarro, Dallas, Blanco. 

Tennessee. — Meigs, Sevier, Shelby, Fajette, Davidson. 

KentucJcy. — Ow^ey, Can*oll, Boone, Kockcastle, Anderson, Franklin, Hoiliy^ 

Wesf Virginia. — Jefferson, Wood, Putnam, and Le\^ds 
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Ohio, — Holmes, Seneca, Miami, Jefferson, Erie, Butler, Clinton, Geauga, 
Harrison, Washington, Madison, Highland, Tuscarawas, Coshocton, Athens, 
Monroe, Hancock, Wayne, Ross, Perry, Shelby, Muskingum, Carroll, and 
Fail-field. 

Indiana. — Brown, Jefferson, Pike, Porter, Perry. 

Illinois. — Crawford, Cumberland, Iroquois, Lee, Grundy, Pope. 

Missouri. — Osage, Carter, Phelps, Clark. 

Iowa. — WaiTen, Kossuth, Montgomery. 

Wisconsin. — Columbia. 

Diseases of SJiecp.— The losses from dibcase have been greater among sheep 
than cattle, due mainly to the want of care and feed, and to some extent appar- 
ently to constitutional debility induced by fine-wool breeding. Grub in the head, 
liver rot, scab and foot-rot, are too common in all parts of the country. In New 
York, Ohio, and Texas, disease appears to be more prevalent than elsewhere ; 
in the latter State scab and foot-rot producing most of the loss. In Livingston, 
New York, one-eighth of the total number are estimated to be suffering from 
the foot-rot. The Onondaga coiTCspondent says, with some show of probability, 
that where a lazy farmer's flock becomes infected they are sure to have it 
always, though it can be cured." 

In, Beaver,^ Pennsylvania, an unknown disease has caused much loss. One 
man lost 100 from a Hock of 330, partly from grub in the head, but mostly from 
the malady referred to, the animals falling into a kind of stupor, post mortem 
examination showing the intestines lumpy or knotty. The flock was well kept. 
Another wool-grower lost SO from a flock of 275, and another 200 from a flock of 
800 ; the latter from scab and foot-rot, probably intensified by over-crowding in 
winter. 

The loss in Athens county, Ohio, was 25 per cent. Feed becoming deficient 
they were turned out too early and died from starvation and exposure. In Medina 
the poorest were culled out and killed for their pelts, thus avoiding^ a greater 
loss than six or seven per cent. The loss is estimated at 25 per cent, in Middle- 
sex, Virginia, from exposure. Texas appears to ha^e lost more than other 
States. Not more than fifty counties in the United States report heavier losses 
than those of the preceding year. 

HORSES. 

Less than the usual amount of diseases in horses is reported. The contagions 
diseases so prevalent during the war have disappeared in a gi'eat measure. In Ala- 
bama and Tennessee horses and mules have died from' ^' eating bad corn" brought 
down the river. Glanders is reported in Allegheny and Washington, Maryland ; 
in Nelson and Smythe, Virginia ; in Onslow and Craven, North Carolina; in Tal- 
bot, Georgia; in Hickman, Tennessee; in Lamar, Texas; in Avoyelles and Oar 
roll parishes, Louisiana; in Rockcastle, Kentucky ; in Oktibbeha, Mississippi. 
- In Gates, North Carolina, a loss of 20 per centum from blind staggers is 
chronicled; in Onslow and Craven, in the same State, heavy losses resulted from 
the same cause; also in Georgetown district, South Carolina; and in Emanuel, 
Benton, and Crawford, Georgia, the same disease has prevailed to an alanning 
extent. 

In Sampson, Currituck, and other counties in North Carolina, a disease known 
as sleepy staggers" carried ofl' many horses and mules in the months of 
August, September, and October. This form of disease is common in the tide- 
water counties, and is evidently induced by malaria. Mules escape it better 
than horses. Eight or ten per cent, of the horses of the county have fallen by 
this disease. Our Craven (N. C.) correspondent states that staggers among 
horses, and fever and ague among the people, have not prevailed since 1855, 
until 1867 J that they are apt to come together only in the autumnal months, and 
probably arise from the same causes. Horses are more subject to staggers than 
piules, and nineteen-twentieths of those attacked die. 
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In PerquimanB, North Carolina, a fatal disease is described by lopal Burgeons 
as apoplexy. It is also attribtit^d, t6 malajia: " 

Lung fever has occasioned some loss in Jeflferson, York^ and Bucks, Pennsyl- 
vaiua. Inflammation of lungs and bowels have been fatal in Livingston, Mich 
Igan. In Westchester county, New York, "a gr^at number of horses were taken 
very suddenly with loss of appetite, shivering, and swelling in the throat, which 
generally prov^ fatal in two or three days. The horse doctors could do noth- 
mgfor it; some of them considered it a sort of diphtheria. Whatever it was, not 
one taken with it survived." 

A very malignant disease, known as chaAon, said to have been of French 
origin, has been very destructive to horses and mules in the southwest. At least 
250 of these animals perished from it in Desha county, Arkansas. A swelling 
first appears generally on the neck and shoulders, sometimes on the flank, which 
enlarges rapidly, attended with high fever, but not with loss of appetite, result- 
ing almost inevitably in death, sometimes in 12 hours, in some cases five or six 
days, though generally only one or two days. 

In Florida horses have been generally healthy. It is said that they some- 
times " become sanded^ by feeding where the grass is short, but are easily relieved 
by physic, if seasonably given." 

In Arkansas, buffalo'gnats have been troublesome, frequently causing death, 
by the animal inhaling large quantities. 

A very fatal disease broke out among the cavalry horses of Austin and San 
Antonio, causing a loss of 10 per cent, in the horses of that vicinity. It spread 
through the range of the adjoining counties, and in Williamson county occa- 
sioned a loss of 20 per cent, of the one and two year old colts. Not more than 
one-half of the number attacked recovered, and it was found that those surviv- 
ing would not live through the winter. No remedy has been found. First, the 
animal droops, then a hard swelling appears between the fore legs, sometimes as 
large as a man's head, which seldom breaks, but in some cases discharges a yel- 
low, bloody liquid. After 10 days, if the animal recovers, the swelling dries up 
and becomes honey-combed, and small white substances protrude an eighth of 
an inch, sometimes to the number of 50 on six inches square. 

Distempei's," of uncertified and probably various characteristics, have pre- 
vailed locally in many of the southern States ; and jaundice, gleet, farcy, and 
other diseases hstve been noticed to a limited extent. 

HOGS. 

The losses from hog cholera, ordinarily not less than $15,000,000 per annum, 
and greater, probably, than the damage by all diseases to any other kind of dd- 
mestic animals, have been less the past year than for several previous seasons, 
yet so destructive as to cause a general despondency among swine breeders, 
to interrupt the prosperity of the surest corn-growing sections, and incrj^ase the 
cost of living to consumers of ham and bacon. In every directiom,/Slls for a 
remedy are made, but they cannot be satisfactorily met. No rearedy is likely 
to be found, as in the case of rinderpest in the cattle of Europe ; fbut veteri.nary 
science, if such a science exists in this country, should do something in devising 
means of prevention. It is important in its influence u pon the healt h ofjhe 
human fa mily. It cannoTbe possi ble that the'Sesirof those Tiogs whig par- 
tially fecove r is fit fo r Jiu^ f ood ^anj^yetir^^ into consumptfon Th '^some 
form. TxTFrariklin, Kentucky, our reporter says that the sickness "of several 
persons, it Ts' thought, resulted during the winter from eating diseased pork ; no 
death ensued, and no investigation was made." Our con-espondent in Cherokee, 
Georgia, seems to believe, and the reader will doubtless agree with him, that 
something is the matter with the hogs of that county, when he says that "they 
can be fattened, but have all through the meat something like fish eggs, full of 
corruption.'' ^ ' 

An enumeration of losses cannot be attempted in detail. Ten per cent, of 
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the entire stock is not nnfrequent ; many instances of losses o4; 15 or 20 per 
cent, might be given j in Tippah, Mississippi, and Nelson, Virginia, 25 per cent. ; 
in Calhoun, Alabama, one-third ; in some localities" of Martin, Indiana, one- 
third; in Craig, Virginia, and Morgan, Georgia, 50 per cent.; in parts of Chatham, 
North Carolina, three-fourths ' of the gtock ; in Anderson, Kentucky, "1,000 
hogs, without including pigs in Union parish, Louisiana, the damage was 
" slight — 1,000 head in Wood, West Virginia, several farmers lost all. 

SUGAE PRODUCTION IN LOUISIANA. 

While cane sugar may be grown on any portion of the Mexican gulf coast, 
and great expectations are entertained of cane culture in Florida, southern 
Georgia, and parts of Texas, hitherto the production of sugar in this country 
has been undertaken mainly within the limits of Louisiana, on the alluvial soils 
of the Mississippi. The following will illustrate the predominance of that State 
in this respect : 

TaUe showing the quantity of cane sugar and molasses produced from crop of 
1859, as reported in United States census. 



States. 




Alabama 

Florida 

Georgia 

Louisiana 

Mississippi 

Missouri 

North Carolina 
South Carolina 

Tennessee 

lezas 

Total 



Hhds., 1,000 
lbs. each. 
175 
1,669 
1,167 
22], 726 
506 

38 
198 
2 

5,099 



230,982 



Molasses. 



Gallons. 
85, 115 
436,357 
546, 749 
13, 439,772 
10, 016 
22, 305 
12,494 

2,'830 
408,358 



14,963,996 



A complete statement of crop of sugar and molasses^ made from actual can 
vasskig, of every plantation in Louisiana, was prepared annually for many years 
by P. A. Champonier, including the name of every proprietor, location of planta- 
tion, and the yield of each. From these records the following results of the 
operations of 12 years, from 1849 to 1860, inclusive, are prepared : 



Tears. 



1849 
1850 
1851 
1852 
1853 
1854 
1855 
1855 
1857 
1858 
1859 
1860 



1, 536 
1, 495 
1, 474 
1,481 
1, 437 
1,338 
1,299 
1,299 
1,294 
1,298 
1,308 
1,392 



865 
907 
914 
943 
956 
948 
938 
938 
935 
987 
992 
1,009 



C7l 
588 
560 
538 
481 
390 
361 
361 
359 
311 
316 
283 



-=3 i 



247, 923 
211,203 
236, 547 
321,934 
449, 324 
346, 635 
231, 437 
73, 976 
279, 697 
362, 296 
221, 840 
2128,753 



to 



o 

Pi 

6 
'A 



269, 769, 000 
231, 194, 000 
257,138, 000 
368, 129, 000 
495, 156, COO 
385, 726, 000 
204, 569, 000 
8L,373, 000 
307, cm, 700 
414, 796, 000 
255, 115,750 
203, 0C5, 000 



"I 



12, 000, 000 
10, 500, 000 
18, 300, 000 
25, 700, 000 
31, 000, 000 
23, 113, f.20 
15, 274,140 
4, 882, 380 
19, 578, 790 
24, 887, 760 

17, 858, 100 

18, 414, 550 



We have no means of giving, with approximate accuracy, statements of the 
crops of 1862 and 1863, during the disturbances of war. 
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1864. 



Pcarish. 



Orleans , 

St. Bernard 

Plaquemine 

Terre Bouno 

Assumption 

La Fourche 

St. Charles 

St. John the Baptist 
St. James 



Hhds. 



2G 
361 
,301 
426 
963 
118 
73 
43 
267 



Parish. 



Ascension 

Iberville 

Jeflferson 

St. Mary's 

Point Coupee 

West Baten Rouge 
East Baton Rouge . 

Total 



Hhds. 



1,285 
429 
303 
61 
4 
35 
60 



6,755 



This was the quantity produced within the military lines; adding Rapides 
parish, the product of the State might be placed at V^lOO hogsheads. 

Total number of plantations on which sugar was made this season, 174^ in 
1861 there were 1,291 under cultivation, producing 459,419 hogsheads. 

1865. 



Parish. 



Orleans and St. Bernard 

Plaquemine 

Terre Bonne 

Assumption 

La Fourche Interior 

Ascension 

Iberville 

Jefiferson 

St. James 



Hhds. 



1,024 
4.217 
1,474 
1,391 
407 
1,&39 
420 
704 
96ri 



Parish. 



St. Charles 

St. John the Baptist 

Rapides 

Point Coupee 

West Baton Eouge. . 
St. Martin 

Total 



Hhds. 



21 

386 
795 
60 
60 
150 



13,913 



18G6. 



Parish. 



Orleans 

St. Bernard 

Plaquemine 

West Baton Rouge 
East Baton Rouge 

Terre Bonne 

Assumption 

Iberville 

Ascension 

St. James 



Hhds. 



153 
,158 
,509 
125 
388 
,19J 
,999 
,274 
,774 
,802 



Parish. 



St. John the Baptist, 

St. Charles , 

Jefferson 

La Fourche Interior 

St. Marj , 

Vermillion , 

St. Mlartia 

Rapides 

Total 



Hhds. 



1,501 
1,529 
2, 251 
3,150 
560 
75 
158 
630 



38,227 



Shipments from plantations up the river would probably increase the product 
to about 40^000 hogsheads. 

The crop of 1S67 was somewhat larger than that of 1866. 
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RELATIVE VALUE OF LANDS OF THE UNITED STATES. 

In the scliedules of ^' Special statistics of farm resomoes and prodncts/^ sent 
to the Depai-tment corps of statistical correspondents, fi=om which very complete 
retuiTis were made on a number of important subjects, occurred the following 
items : 

1. What is the average percentage of increase (or decrease, if cases of decrease 
exist) in the price of fami lands in your county since 1860"? 

2. Yv^hat is the average value of wild or unimproved tracts of land ; and what 
is the character, quality, and capabilities of such land? 

The returns upon these peints were . quite too extended and voluminous for 
elaboration in this report. A condensation was published in several numbers of 
the monthly, and an epitome, giving some of the essential features of this infor- 
mation, is herewith presented. 

CHAIfGE IX PAPvM VALUES. 

In some sections of Maine farms have been thrown upon the market from the 
scarcity of farm labor, with high rates of wages, tending .to divert investments 
from agriculture. 

It is noted in New Hampshire that the gro^^th of manufacturing has rendered 
farm property mors valuable in its immediate vicinity, and, to some extent, in 
more remote Iccalities, yet this influence is partially counterbalanced by the 
enlarged denuLud for labor in manufacturing towns, which makes it so difficult 
to be procured in the country, discourages the severely worked farmer, and causes 
him to sell his jnace aiid leave his business. The prices of agricultural products 
are sufficiently high to stimulate efiort and pay for hired labor, but many farm 
proprietors in New England are advanced in age, their sons having left them, 
and have neither the energy nor incHnation to enlarge operations and increase 
expenses, hence their lands are ofl'ered for sale, and the competition tends to 
reduce prices. The difficulty was augmented in lS65-'66 by a spasmodic revival 
of manufacturing, which made a sudden and heavy draft upon both agricultural 
and household labor, rendering the needed supply so dear and difficult, for the 
time being, as to drive many liom the homestead, and work a temporary reduction 
of values. 

The influence of the manufactories in turn enhanced the value of farm products 
by increasing the demand for them, tending to sustain the otherwise drooping 
prices of real estate. While these causes ol' fluctuation were operating, and in a 
measure neutralizing the proper influence of each, the alluring west was con- 
stantly enticing away the energetic and ambitious, and v/ithdrawing capital and 
labor. This accounts for the lact that in New Ilanipshiie, and some other States 
of this section, tlie value ol landb Las not appreciated hi the same degree as gold. 
Nor is such a result to be expected. Heal estate did not rhe pari passu with gold, 
nor Huctuate with its quotations in the market ; neither will such property fall 
with the descent of that representative of value, tbough it will synipathize with 
the decline. 

In Vermont a marked difTerence in relative values is noticed in favor of those 
counties in which sheep breediwg flourishes. The range of increase is from 10 
to 30 per cent., the latter rate representing the comparative status of Addison, 
which has gained a reputation throughout the countiy for the skill and success 
of its breeders of improved Merino sheep. While the recent depression in the 
wool interest has been felt there, a hai vest had previously been gathered which 
filled the country with comparative plenty, encouraged improvement, and tended 
to retard emigration. 

The returns from Massachusetts are instructive. The largest appreciation is 
in Berkshire, 50 per cent., or an actual increase on a gold basis, due to the pure 
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sast and fine soenery of that locality^ in connection with the growth of a taste 
fcMT mral lif e in the residents of the cities of New England and New York, and 
a more genclral ability to cultivate it. Tfie improvements resulting have not 
only stimulated prices, but have aroused a spirit of progress "v^hich must roBiilt 
in larger production and more comfortable living. Another noticeable featnre 
is/ the returns is a remarkable advance in the vicinity of towns, arising from their 
rapid growth since 1863, a peculiarity which may be considered general throt^b- 
oiit the States. This is a fact to be regretted, so far as it arises less from legitimate 
enlargement of manufacturing and commercial business than from a disposition 
to live at ease, upon gains too suddenly or easily made, or to avoid the honest 
labor of a producer, and secure a living by some expedient involving little eflbrt. 

A wide range of appreciation in prices is observed in Rhode Island, from 
7 per cent, in Washington county to 33 in Newport. At eligible points along 
the bay coast, and in the vicinity of Newport and other towns, very high prices 
have been paid by wealthy gentlemen for country seats, or for amateur or fancy 
farming, the prices being limited by the demands of the seller or the wealth of 
the purchaser. 

In Windham county, Connecticut, prices are said to have varied little in 50 
y^arg. Other agricultural districts have a very quiet real estate market. In the 
neighborhood of manufacturing villages a considerable advanee is noted, as is 
seen in every State in which manufacturing flemishes. The average for the 
State is 20 per cent, nominal appreciation. 

The average increase in the value of New York farms, upon the basis of 
thirty-two counties reported, is 28 per cent. This is not quite equal to the rise 
in gold ,* no increase was observed until gold commanded a high premium, and 
little if any decline was produced by the tumble of metallic currency in 1865; 
nor would a resumption of specie payments bring down farm values to the rates 
of 1860. This average of 28 per cent., therefore, in view of all the causes affect- 
ing values of real property, may be estimated to indicate an actual appreciation 
at the present time of say 15 per cent, since 1860. The tendency to gather in 
towns is strong in this State as elsewhere. It may be mentioned here that simflAi 
facts exist in Kurope, causing at present in France much loss to production, and 
no little anxiety for the bread supply and the real welfare of the whole popula- 
tion. 

Under-draining, stock-feeding, and similar features of progressive agricultural 
practice are mentioned as causes of enhanced values in several counties; in 
Seneca activity in farm investments is attributed to such causes. In these local- 
ities the hay and grass crops are favorite sources of income. Some farms have 
been very much improved by turning off the little creeks on the high lands for 
the purpose of inigating, and the low lands are bettered by under-draining. 

Farm valuations in New Jersey have been locally affected by a variety of cir- 
cumstances. Railroad improvements have caused rapid advances, as in Union, 
100 per cent, along the line, the county averaging 50, and in Gloucester and 
other counties; and they have brought thousands of acres into cultivation which 
promise large results in cranben ies and other fiTiits, and in a variety of vegeta- 
bles for city markets. In the east era and southera portions of Hudson, farms 
hav^ been cut up into villa sites and sold for $1,000, $2,000, and even $3,000 
per acre. Large tracts in Cumberland and Atlantic, hitherto practically value- 
less, have been brought under cultivation and greatly increased in value. A 
general advance has been realized in the vicinity of towns, as a result of the 
extension of fruit-growing and market-gardening. 

The average increase in Pennsylvania may be placed at 25 per cent. But 
two or three counties report no advance. The eastern counties indicate a greater 
appreciation than the westera. Lycoming reports as high as 100 per cent, 
advance; Susquehanna, Luzerne, Lancaster, Cumberland, Clearfield, Erie, and 
Lawrence, ficom 40 to 50 per cent. ; Wayne, Wyoming, Bradford, Tioga, Oolum- 
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bia, Unioii, Berks, Peny, York, Delaware, • Franklin, Cambria, Westmoreland, 
Somerset, Beaver, Armstrong, and Warren, from 25 to 35 per cent. ; Crawford, 
Allegheny, Dauphin, Juniata, and Bucks, from 15 to 20 per cent.; McKean, 
Washington, anjd others fr*om 2 to 15 per cent. 

-The improvement in selling rates of Delaware lands has been remarkable. 
Kent and Sussex counties have increased fully 100 per cent., in consequence of the 
impetus given to the sale of low-priced lands by the immigration invited by the 
railroad facilities recently obtained. The upward tendency still continues, and. 
may be taken as an earnest of what may be expected in the more southerr 
States within the next five years. 

Of the counties of Maryland from which returns have been received, Alle- 
gheny, in the extreme west, reports an advance of 50 per cent, in the value oJ 
farm lands as compared with the census estimates of 1860, and the adjoining 
county of Washington about 33 per cent. • Baltimore county 35 per cent, j Mont- 
gomery, Cecil, and Talbot, about 30 per cent. ; Harford, 20 per cent, j Kent, 
10 per cent.; Queen Anne and Anne Arundel, no advance; while St. Mary's 
shows a decline of about 25 per cent. Along the proposed line of the Metro- 
politan branch of the Baltimore and Ohio railroad, in Montgomery county, lands 
have advanced 25 per cent, more than in other portions of the count}^, while the 
rich bottom lands along the Potomac have decreased in value from the difficulty 
in procuring labor to work them. In Queen Anne the prices are reported con- 
siderably lower than in lS64-'65. 

Two-thii'ds of the counties of Virginia report a decrease in the value of 
land since 1860, ranging fr'om 10 to 60 per cent., and averaging 35; the remain- 
der, with two or three exceptions, make the present price in currency no greater 
than the valuation in 1860. An average decrease for the entire State may be 
placed at 27 per cent. This makes the depreciation, in comparison wath the 
date of the last census, about the same percentage as the appreciation which was 
reported in New York — that is, property worth $100 in 1860 is now valued at 
$73 in Virginia and $128 in New York. Yet this reduction is more apparent 
than real; at least it is not permanent, and is far less marked to-day than it was a 
year ago. Very few sales were made at prevailing prices ; yet such has been 
the dearth of money, and almost everything except land, that more frequent 
sales — apparent sacrifices — would have been better for the people. Those who 
are able to hold their land, and many who are not, refuse to sell at less than 
former prices ; still there are thousands of farms or uncultivated tracts of land 
that can now be bouglit for less than their intrinsic worth ; and there are oppor- 
tunities at forced sales, or under stress of immediate want, to obtain valuable 
property for a trifling consideration. In a portion of Loudon, especially the 
Potomac and Loudon valley, and Clarke county adjoining, prices are already 
higher in consequence of northern immigration than in 1860 ; and such will be 
the result throughout the State when farms are subdivided and occupied by an 
enterprising people. 

The causes of depreciation assigned are numerous : first of all is the want of 
labor, which is universally noticed ; the lack of capital ; the large amount of land 
oflered for sale to reduce the size of farms ; State enactments, forbidding a higher 
rate of interest than six per cent., tending to drive capital to cities and out of the 
State ; the stay law ; neglect of agriculture ; and, finally, reconstruction not in 
accordance with the judgment or prejudices of reporters. In m,any sections there 
is a prevalent disposition to sell all surplus area of farms above 100 to 200 
acres. 

Advance in price is noticed in many counties. In Middlesex, on the Rappa- 
hannock, land that could have been purchased two years ago tor $10, will now 
command $30. In Pulaski, in the southwest part of the State, while the decline, 
as shown by the few sales made, is 60 per cent., holders generally are not dis- 
posed to sell at less than former rates. This is the fact to a great extent through- 



REPORT OF THE STATISTICIAN. 



105 



out the State, and it gives a wide range to prices, and makes an estimate of an 
average a very difficult undertaking. The prices are made by the necessities of 
the sellers. 

In I860, a portion of the Shenandoah valley, a part of the eastern slope of 
the Blue Ridge, the James river region, and some other sections, were cultivated, 
improved, highly valued, and prosperous. Jefferson county averaged $52 per 
acre, by the official assessment, and probably $80 by real valuation, while the 
average iassessed value of Ohi© farms was but $26. Loudon, with 220,266 
acres improved, and 75,876 unimproved, was valued at $10,508,211. Mount- 
ainous sections, the upper portion of the valley of Vu'ginia, the tide-w^ater region, 
and the western slopes of the Alleghanies, were less valuable, ranging from $5 
to $30, and much higher with valuable improvements, according to location and 
all the various circumstances which usually affect prices. Farms at $100 per 
acre, and even $150, Avere often purchased, and the same prices will soon be 
reached when losses of population and property have been repaired. 

Reports from 41 counties in North Carolina represent a very general decrease 
m values of real estate. Madison and McDowell report no decrease from prices 
of 1860, while the latter shows an actual increase on those of 1866. Onslow 
reports no decrease on well-improved farms, but all others estimate a decline 
varying from 5 to 75 per cent., and even more, especially at forced sales. As 
a general rule, small and improved farms have decreased less than large and 
neglected ones. The general average may be fairly rated at about 50 per cent. 
The causes are variously stated as w-ar, change in system of labor, scarcity of 
money, unsettled state of public afl'airs, and the unrest of doubts regarding the 
future. 

Returns represent the decrease of real estate in South Carolina to be from 25 
to SO per cent., making the average for the State about 60 per cent. The causes 
are variously stated: general indebtedness, scarcity of money, want of reliable 
laborers, great loss of capital in slaves, want of capital, unsettled condition of 
the country, general poverty of the people, fear of confiscation, and negro 
dominion. 

Returns to our circulars from about 50 counties of Georgia show an average 
decline of from 50 to 60 per cent, in the value of farm lands, as compared with 
the estimates under the census of 1860. No county gives an actual increase • but 
Umon, Fulton, and Charlton show no change in value since the date named. A 
few counties report a very large decline — from 80 to 90 per cent., but the major 
portion range from 40 to 60 per cent. The depreciation of these lands is, of 
course, attributable to the same causes w^hich have similarh^ afiected all the south- 
ern States, and the estimated values are but nominal, sales being few at any 
price, except when forced. 

The depreciation in Florida is placed at 55 per cent. ; the northern tier of 
counties, 75 per cent, j Liberty and Alachua, 50 j Duval, 20 ; while an increase 
of 33 per cent, is shown along the St. John's river, where northern settlers have 
established themselves and made improvements. In a few counties where squat- 
ters " settle in the woods, put up a log house, clear a small tract and plant it for 
a fcAV years, and when it begins to get poor move into the woods again," there 
Js too little agricultural life to be afiected by war or emancipation, and the price 
of lands remains as in 1860. 

Alabama has suffered an average depreciation of 60 per cent. The rate of 
decline, to a certain extent, is varied by the size of the farms, the smaller hold- 
ings bearing higher prices, sometimes equal to a diiFerence of 50 per cent. In 
Marengo county, the region of the cane-brake " lands, which arc scarcely sur- 
passed in the United States for fertility, ease of culture, and enduring produc- 
tiveness, the fall in prices has been G6 per cent. 

In some of the counties of Mississippi, one year ago, farm lands could be sold 
for three-fourths of their value in 1860, ljut the financial distress consequent upon 
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the fall of cotton prices tlirew a large amount of land upon the market which 
must be disposod of at forced sale^ having been mortgaged for supplies. Along 
the central tier of counties the decrease is 75 per cent. ; Lauderdale, 70 to 80 : 
Winston, 66 to 75 ; Attala, 66 ; Leake, 50 ; Washington, 75 ; Yazoo, 66 ; Madi- 
son, 60 to 70 ; Hinds, 75, with few sales at an}^ price. In Pike county, in the 
south, bordering on Louisiana, farming lands have fallen in value 50 per cent., 
except those adjacent to railroads, while in the adjoining county of Marion the 
decrease is set dov/n at 75 per cent. The average depreciation throughout the 
State is 65 per cent. 

The depreciation has been very great in Louisiana, averaging 70 per .cent., 
and ranging in the several parishes from 33 to 90, the latter in Tensas and Con- 
cordia, with no demand, few sales, and little money with which to purchase. 
The desolation is well shown by two examples. Oiu- Tensas correspondent 
writes : 

Within a year two of the most valuable estates have been assessed by order of the court, 
(the owner having deceased, ) and the value placed on laud, with every necessary improve- 
ment, was $5 per acre for the cleared, and $J0 per acre for the portion in timber. In 1859 
about 400 acres of one of these places were sold at $125 per acre, and $18,000 in cash paid 
upon it, but within the past 12 months the purchaser obtained a release of the purchase by 
forfeiting this payment. During 1860, when tlie levees were intact, these same lands could 
not have been purchased for ^130 per acre, and would readily have commanded that price at 
public sale. At this time the value of land is oniy nominal, and commands no stated price. 

Our Eapides correspondent says : 

Well-improved sugar and cotton plantations have no fixed price ; few sales ; no persons 
here able to buy, nearly all desiring to sell. Hundreds of thousands of well-improved acres 
are now lying idle, there being no labor for them. The richest lands (no levee« needed) are 
growing up in weeds, trees, &c. On my own plantation, where I have made over J, 000 
hogsheads of sugar, 2,1)00 barrels of molasses, 15,000 bushels of corn, wiih hay, <fec., with 

Eastures for 500 head of honied cattle, large flocks of sheep and hogs, mares and colts, I 
ave this year less than 200 hogsheads of sugar and but little corn; stock of cattle, sheep, 
hogs, mares, and colts, all gone, destroyed during the war. 

Texas was less injuriously afTectod by the war than any other sou them State. 
The decline in the prices of real estate has been far less marked than in sections 
desolated by contending armies, and preyed upon by civil and military authori- 
ties demanding forced loans. The average decline is about 28 per cent. Anderson 
and Victoria counties have shared deeply the geneial depression of the gulf-coast 
region, indicating a loss of 70 per cent. ; Dallas, Falls, Nacogdoches, Goliad, 
Blanco, De Witt, Colorado, and Lavacca, are placed at 50 per cent. ; Collin, 
Cherokee, Hardin, and others, 25 to 33 ; Houston and Navan'o, 25 ; others 
somewhat less: Bell, Gillespie, Lampasas, Burnet, Nueces, and Cameron report 
no change, while Washington, H;iyt^, and Coryell show an increase of 5 to 10 per 
cent. In Cameron the original Mexican grants of 4,600 acres having a river 
frontage on the Rio Grande of only 1,000 yards have been subdivided and are 
held in lots of not exceeding 10 to lo yards river frontage, with a depth of 15 
miles. A person buying 300 to 400 yards frontage must purchase from 1,500 
to :!^,000 acres. 

The average depreciation of Arkansas is 55 per cent. Occasionally farms 
have been sold for the most insufticient c(msideration, under conj[)nlsion of debt 
and desperation, and forced sales are ^ften made at the ci editors^ own prices, 

Tennessee shows a wide range of depreciation, hmn 5 or 10 per cent, to 50; 
the average is about IS. The heaviest decrease is reported from Davidson and 
Henry counties, being about 50 per cent. ; though the fonner reports few sales 
at reduced rates, unless under compulsion, while in the latter the decline is 
attributed to " the dilapidated condition of houses and fencing, and the wild 
growths consequent upon the war, together with high taxes," &c. Weakley and 
Meigs, 40 per cent, decline; Rhea and Lincoln, 33; Haywood, 30; Hawkins, 
Monroe, Polk, Coffee, PeiTy, 20 ; Hickman, 16; Bledsoe and Giles, 10 ; Greene, 
3 to 5 ; while Williamson, Union, and McNairy remain at about the same figures 
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as in 1860; Montgomery reports 2 per cent, increase ; Sevier and Campbell, 10 
per cent. ; and Marion from 10 to 15 per ceat The great bulk of land in Rhea 
county for the last 50 years has been in the hands of a few owners, and it 
inoreases in prices when there is little tax to be paid, and decreases when the 
taxes are greater ; hence the present decline. The same general causes, how- 
ever, which have tended to depredate real estate, and particularly farm lands, in 
the southern States, have operated in Tennessee, though not to the same extent, 
nor is it probable that a return to former values will be so long delayed^ there 
being less necessity to sacrifice^ and not se strong a disposition to sell at any 
price. 

Coming up from the seceded States, a slight nominal appreciation is shown in 
Kentucky— about 10 per cent. In the immediate vicinity of Louisville 100 per 
cent, is claimed ; Kenton, Pendleton and Boone, 40 to 50 per cent. ; Anderson, 
33 ; Lewis and Rockcastle, 30 ; Edmonston, 25 ; many others a slight advance; 
and Hardin 25 per cent., and Spencer 15 per cent., decline. 

Unlike Virginia and the other States in the south in which the involuntary 
labor system existed, West Virginia shows an increase in the value of lands 
since 1860, amounting to an average of 32 per cent. There is some -difference 
in this appreciation in different parts of the State, the Pan Handle and Ohio 
river counties being generally above the average. Hancock, Tyler, Webster 
and Wood are placed at 50 per cent. Nicholas, Grant, Cabell and Mineral are 
the only counties returned at rates less than those of 1860. While the actual 
product of oil has been increased since 1865, wild speculation has subsided^ and 
lands in this vicinity, except those known to be oil-bearing, now average about 
6 per cent, increase over prices of the period first mentioned. 

With but two exceptions, all the counties of Ohio making retunis report an 
advance in the value of fai*m lands since 1860, the general average showing an 
increase of from 30 to 35 per cent,, as compared with the last census. Hardin 
county, in the interior, and Ottawa, on L«nke Erie, report an increase of 100 per 
cent. J Lorain and Jefferson, 75 percent.; Athens, 60; Lucas, Hancock, Sandusky, 
Licking, Tuscarawas and Higliland, 50 ; Wood, W arren, Erie, Cuhmibiana, 40 j 
Clarke, Greene, Medina, Fail-field. Wayne, CaiToU, Holmes, Jackson and Fay- 
ette, from 30 to 35 ; Williams, Fulton, Henry, Mercer, Butler, Ashland, Marion, 
Union, Geauga, Wayne, Starke, Morgan, Vinton, Lawrence, Ross, from 20 to 
25 ; Logan, Seneca, Portage and Washington, 15 per cent. 

Indiana shows an increase in the value of lands in a majority of the counties 
reported, averaging 27 per cent. In some parts of Brown the increase has 
been 100, and in Warren and White, 75 por cent. ; in Cari'oll and Switzerland, 
50 per cent, up to 1864, and since that date a decrease of 20 and 30 per cent. 
De Kalb, until 1864, was abont the same as in 1860, but now shows an increase 
of 25 per cent. Steuben, the northeastern county of the State, without railroad 
advantages, makes an increase of 20 per cent., with a steady upward tendency. 
Howard, Jasper, Jennings and Washington, show no increase. 

The average increase in the value of fanii lands in the several counties of 
Hlinois, as compared with the estimates under the census of 1860, is variously 
returned by our correspondents ranging from 6 per cent, in Lake coimty, on 
Lake Michigan, up to 100 per cent, in Ford, DeWitt, jMoultrie, Richland, Clin- 
ton, St. Clair, and Union. In Will, Grundy, Fulton, Christian, Macon, Pope, 
the advance is 70 to 75 per cent. ; Rock Island, Knox, and Stephenson, 60 to 
65 per cent ; Winnebago, Henry, Wan-on, Douglas, Logan, Sangamon, Jersey, 
Fayette, Effingham, Cumberland, Cook, Wabash, Marion, and Washington, 40 
to 50 per cent. ; McHenry, Lee, Mercer, McDonald, Stark, Morgap, Crawford, 
Randolph, Alexander, and Massac, 30 to 35 per cent. ; Madison. Macoupin, 
Pulaski, and Hardin, 25 per cent. ; Kane^ Bureau, Henderson, Woodford, Iro- 
quois, Edgar, 15 to 20 per cent.,- Livingston, Adams, and Franklin, 10 percent. 
Ed^ar county makes an increase of 30 per cent, up to 1864, but since that 
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date a decline to 15 per cent. Mdultrie shows a similar decline sinco 1863, 
thongli the general advance since 18G0 is put at 100 per cent. ; while Eichland 
reports that its increase of 100 per cent, has been made chiefly since 1863. The 
general increase for the whole State may be sot down at from 40 to 45 per cent. 

Of the counties of Michigan making returns to our circular, but one, Ontona- 
gon, reports a decline in the value of farm lands, depreciation in this case being 
attributed to the great depression in the copper mining interest. Bay county 
claims an increase of 300 per cent. ; Iosco, Alpena and Gratiot^ trom 200 to 
250 ; Delta, Leelenaw, Cass, Clinton, and Jackson, 100 ; Kent, 66 j Lapeer, 
Ingham, Barry, Branch, Ottawa, and Jvluske^on, 50 ; Berrien, Van Buren, 
Macomb, St. Joseph, 30 to 40 j Alcona, Livingston, Hillsdale, and Kalamazoo, 
15 to 25 per cent, j showing an average increase of about 70 per cent, for the 
State since the estimate of 1&%0. Mason eounty has been mostly settled under 
the homestead laws since 1862, and farm lands have increased from $1 25 to $10 
per acre. 

On the basis of the county retui'ns received from Wisconsin, the average increase 
of the value of farm lands in the State since 1860 may be estimated at from 45 
to 50 per cent. ; but one county reporting "no advance" since that date. Sauk 
county, the great hop district, shows the largest increase — lands averaging §6 per 
acre in 1860 being now held at $35 per acre, an advance of nearly 500 percent. 
Calumet, on the eastern border of Winnebago lake, reports an increase of 150 
per cent. ; Chippewa and Marathon, in the northern part of the State, La Crosse, 
in the western, and Green lake in the central part, 100 per cent. ; Pierce, Trem- 
peleau, 60 per cent. ; Clark, Buffalo, Jackson, Washington, Brown, Outagamie, 
50 per cent,; Ozaukee, 40 per cent, j Vernon, Rock, Lafayette, Walworth, Fond 
du Lac, 30 to 25 per cent.; Monroe, Richland, Crawford, Greene, Racine, Por- 
tage, Columbia, and Marquette, 20 to 25 per cent. ; Kenosha, 15 per cent. ; Win- 
nebago, 10 per cent., and St. Croix, 5 per cent.; Douglas alone reporting "no 
change." 

Returns from about 25 counties of the more thickly settled portions of Min- 
nesota indicate an average increase of at least 100 percent, in the value of farm 
lands in the surveyed districts, as compared with the census of 1860. The ter- 
ritory embracing nearly the whole upper half and a portion of the southwestern 
counties of the State has not yet been surveyed and put in market by the gov- 
ei'nment, and is uninhabited or settled only by Indians and traders, and is not, 
of course, considered in making up the average increase. No county reports 
an active decreal^e in value of farm lands, though Monison, sparsely settled, 
and Cass, just coming into market, report no change in price since 1860 ; and 
Ramsey, in which the capital of the State is located, and w4iere lands were 
held very high at that date, reports little, if any, advance. Brown, Nicollet, 
and Watonwan, claim an increase of 300 per cent., the first named somewhat 
higher; Wabashaw, 250 percent.; Carlton and Carver, 125 to 150 percent.; 
Mower, Freeborn, and Faribault, 100 per cent.; Dodge, 70 per cent.; Rice and 
Washington, 50 per cent. ; Houston, Winona, Le Sueur, and Scott, 25 to 33 per 
cent., and several others ranging froin 5 to 25 per cent. 

An increase of about 75 per cent, in the value of farm lands since the census 
of 1860 is indicated in Iowa. Dubuque, Story, Calhoun, Marion, Delaw^are, 
Sac, Montgomery, Shelby, Chickasaw, Fayette, imd Lucas counties from 10 to 
25 per cent. ; in Clarke, Jackaon, Des Moines, Decatur, and Adams, 25 to 33 
per cent. ; Jefferson, Black Hawk, Muscatine, Cedar, Linn, Clayton, Cherokee, 
and Wayne, 45 to 50 per cent. ; in Louisa and Jasper, 75 per cent.; in WaiTen, 
Pottawatomie, Allamakee, Appanoose, Benton, Clinton, Palo Alto, and Mar- 
shall, 100 per cent. ; in Crawford, Audubon, Jones, Emmett, and Winnebago, 150 
per cent. ; in Fremont, 250 ; and Monona as high as 300 per cent. Harrison, 
Kossuth, Sioux, and other counties report lands " rapidly advancing." 

The settled portions of Nebraska show an increase in the value of farm lands 
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of from 150 to 175 per cent, since 1860. Dodge county an advance of 400 per 
cent. ; Burt and Gage, 200 per cent. ; Dixon, Dakota, and Otoe, 100 per cent. ; 
Cass, Kicbardson, Pawnee, 50 per cent. ; Merrick, 33 per cent. In a number oi 
counties tbe settlements bave been made since 1860, wben tbe farms were bougbt 
at Si 25 per acre, or entered under tbe bomestead laws. Sucb is tbe case witb 
Jefferson, wbere there are now farmr. bold as bigli as $15 per acre. In Hall 
count}^, in the interior, farms of 160 acres whicb could be purcbased in 1860 for 
from $300 to S400 now command from $1,500 to $4,000, according to improve- 
ments and distance from railroad stations. 

Tbe advance in price of farm lands in tbe settled counties of Kansas may be 
fairly estimated at not less than 150 per cent., as compared witb tbe census values 
of 1860, tbe lowest estimate being 25 per cent, for Nemaha, and tbe bigbest 500 
per cent for Marshall, Wasbingion, and Saline ; Pottawatomie and Butler, 
300 per cent, advance; Marion, 200 per cent.; Linn, Johnson, Donipban, Clay, 
Cbase, Osage, and Woodson, 100 per cent. ; Jackson and Franklin, 80 to 85 
per cent. ; Allen, Miami, Wyandotte, and Leavenworth, 40 to 50 per cent. In 
Linn county tbe location of the main trunk-line railroad from tbe nortbem lakes 
to tbe Gulf of Mexico has advanced tbe price of lands generally 20 per cent, 
witbin a few montbs. In Marsball, farm lands pmxbased at government prices 
in 1860 now sell at from $5 to $20 per acre, according to tbe quantity under 
cultivation, and tbe real estate value of tbe county is claimed to be at least five 
times tbat of 1860, and tbe same facts are tnie of Wasbington and Saline, tbe 
Union Pacific railroad (E. D.) running for 30 miles tbrougb tbe county. 

A number of tbe western counties of Missom'i, including Holt, Jackson, St. 
Clair, McDonald, Greene, and Texas, near tbe southern border, and Howard, 
Sbelby, and Linn, in tbe nortbeastern portion of tbe State, report no material 
cbange in tbe average value of farm lands since 1860, wdiile Montgomery repoi*ts 
an active decline of 20 per cent., Madison 33 per cent., and Stoddard a still 
bigber rate of decrease. Cooper, Ray, Osage, DeKalb, Callaway, Vemon, 
Audrain, Scotland, Lewis, Buchanan, Lincoln, and Scott, report advances rang- 
ing from 4 to 15 per cent.; Gentry, 20 per cent.; Cbiistian, Cedar, Newton, and 
Dallas, 25 to 30 per cent. ; Cass, St. Genevieve, Mercer, 33 to 40 per cent. ; 
Pike, Mississippi, Harrison, Livingston, Iron, Chariton, Boone, Dade, Lawrence, 
and Nodaway, 40 to 50 per cent. ; Cole, 65 ; Miller and Bates, 80 per cent. ; 
Moniteau, St. Louis, Pbelps, Hickory, Jobnson, and Henry, 100 to 150 per 
cent. ; and Jeiferson reports an advance of 400 per cent. From tbe several esti- 
mates of om' reporters there appears to be an average of 30 to 35 per cent, for tbe 
farm lands of tbe wbole State since tbe date named. Our Jefierson reporter 
qjCcounts for tbe large increase of price in that county as follows : 

Our county is quite broken and hilly, and was considered almost worthless for farming, 
averaging about |5 per acre, but in 1863-'4 the hills began to attract the attention of fruit 
growers, since which time prices have been rapidly advancing. 

In many counties lands depreciated largely during tbe war, but bave been 
increasing in value since 1865. From tbat date they bave generally recovered 
tbe decline and made tbe advances noted above tbe values of 1860. In this 
regard our Shelby correspondent says : 

Farm lands are now about the same as in 1860. They were 25 per cent, lower in 1863-'64 
but have advanced at the rate indicated since the latter date. Good farms can be bought 
here for about $20 per acre. 

Anotber correspondent, in Livingston county, writes as follows : 

The price of farm lands in this county has increased about 50 per cent, since 1860. Farms 
selling in I860 at from $10 to $40, according to locality, improvement, &c., are now selhng 
at from $J5 to $60. For some time during the war real estate diminished in value very much 
below the prices of 1860, but toward the close of the war it increased rapidly, and has 
advanced steadily ever since until it has reached the present rates, at which it seems to be 
on a stand. 
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The value of California lands has increased materially since i860. Improved 
farms will average almost the rate at .which they were then held. Amador and 
Tuolumne counties are alone in reporting a decline, which is attributed in part 
to a failure of either State or national laws to protect improved lands from 
miners^ who are "ever on the watch to locate claims upon lands improved by the 
money and toil of the honest settler." 

In Oregon the advance in prices varies greatly in different sections of the 
State. Eeturns have not been fall. Multnomah, in the noithem border, claims 
an increase of 100 per cent. In some counties there has been little improve- 
ment, as in Douglas, to which settlers were attracted in 1860 by gold mining, 
which has since been abandoned. Lane, in the same portion of the State, reports 
an increase of 10 per cent. 

Prices of farm lands in Washington, Isiew Mexico, and other Territories, are 
exceedingly variable and somewhat fluctuating, as the result of temporary min- 
ing operations, though the increase is general and rapid wherever permanent 
improvements have been made. 

VALUE OF imiMPEOVED LAWS. 

Unimproved lands in Maine are obtainable at low prices, except in the neigh- 
borhood of cities, or in the most highly improved farming sections. Timber cut- 
ting has left large bodies of land partially denuded of forests. Such tracts in 
Cumberland county are purchased at prices varying from $1 to $10 per acre; in 
Oxford they are valued at $8 for timber-growing. Thinly wooded lots in Som- 
erset and Penobscot are ^vorth $5 per acre, the growth paying for the land. In 
the Moosehead lake region, in Piscataquis, roeky lands, to some extent culti- 
vable, can be bought for $1 per acre. In Sagadahoc, once a lumbering county, 
forests are valuable, being worth $5 per acre. 

Among the White Mountains are lands diliicult of access, in some places 
heavily timbered, held at njerely noiiiiiial rates. In the northern part of the 
State forest lands yet abound, wiib no active demand, and prices at a low ebb. 
In accessible locations, in the central and southern parts of the state, wood and 
timber of all kinds are valuable. In Sullivan the surface is rocky and rough, 
and the wildest tracts command $5 per acre. Hemlock is abundant, yielding 
fine returns in bark, for tanning. An average for wild lands in Cheshire is placed 
at $25 per acre. In Hillsborough, the value depends upon the timber, running 
into very high figures for the little heavy timber remaining. 

In Vermont, unimproved lands are highest in Addison county, a good section 
of the state, and a county famous for sheep husbandry, in which pasture lands 
are in demand. The average value of wild lands in this county is placed at $20 j 
$5 in Essex, $6 to $8 in Washington, 8 to $15 in Orange, ^io in Orleans. In 
some of the counties these lands lie mostly among mountains, with a rough and 
rocky surface, and are well timbered with hemlock and spruce. Tlie opening of 
railroad facilities, and the establishing of lumber companies, have doubled the 
value of timber lands in many places. Spruce, basswood, birch, chen*y, white 
ash, butternut, and other species are uyed for lumber. 

Some unimproved lands in Worcester county, Massachusetts, are reported at 
the low price of $6 per acre. Wood lands in Barnstable may be found at $5 
per acre. In Hampden, rocky and swampy lands, with a sparse growth of wood, 
are worth S5. In Bristol are swamps which are risin.i;' in popular estimation, 
and are regarded, when reclaimed, as the most valuable grass lands in that re- 
gion. In Suffolk are salt mai'shes worth, when ditched and made available for 
hay, $50 per acre. Swamps in Middlesex, susceptible of drainage, are made to 
yield large crops of Indian corn, potatoes, oats, or gress. Different classes of 
unimproved lands are thus estimated : Woodlands, cleared, $16 per acre; swamp 
lands, capable of drainage, $30 ; peat meadow, $75. These prices are greater 
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than those of Barnstable, Bristol, and Hampden, by reason of proximity to 
Lowell, and a circle of smaller manufacturing towns. In Berkshire, the best 
prime hemlock and chestnut growth are valued at S250 per acre ; lands less 
densely timbered, at $50 to $75 ; in less accessible districts, among the mount- 
ains, the best wood lands, at $100 ; an average of $100 per acre for timber lands. 
When divested of timber, the roughest and most rooky tracts are scarcely worth 
more than $5 per acre. The planting of the locust is recommended as a profit- 
able disposition of such lands. 

There is necessarily but little unimproved land in Rhode Island. In the south- 
ern part of the State are swamp ©r boglaads, that can be obtained at $10 per 
acre. There are rough lands in Kent ef little value but for wood, worth $15 
per acre. There is a little rock}- or swampy land in Bristol, and some woodland, 
nearly all of which is pastured. ISo ^vild lands are reported in Newport. 

A very small extent of swamp or peat land is found in Hartford county, 
Connecticut. Its value is from $15 to $40 per acre. Small tracts of wood- 
land sell for $25 to $150 per acre. A larger area of uncultivated land is found 
in Windham county, partly wooded, of some value for pasturage, worth, on an 
average, $18. In Litchfield are rough pasture lands of low value, and wood- 
land valued at $20 to $50, according to the growth. 

An average of $32 per acre is the estimated value of the wild lands of New 
York. In some cases they are more valuable than cukivated lands; in the 
mountains of the Adirondack region, and other mountainous localities, tracts are 
found at low prices. In the more populous sections unimproved lands, with the 
exception of wood and timber preserves necessary to each farm, are either very 
hilly or swampy. In the northern part of Oneida the north woods, a wild tract 
of spruce with a very poor soil, is worth but $5 per acre. In the Catskill moun- 
tains, land valued only for bark and timber is liold at the same rate. As near 
New York city as Dutchess county are mountain lands valued at only $10 to $20 
per acre. There is a wild tract in Herkimer, contaiaing about 100,000 acres, 
worth from 50 cents to $5 per acre, very hilly, full of lakes, and wooded with 
hemlock and spruce — a great resort for hunters and fishermen in the proper sea- 
sons. In SuSblk, (on Long Island,) is a large tract which produces quantities 
of cord- wood, 100,000 cordr! having been shipped from a single town (Brook- 
haven) in a single year, estimated at $8 per. acre. In Washington county unim- 
proved lands are valued at $3 per acre. Woodlands, in counties supplied only 
with wood lots reserved upon farms, are often the most valuable portions of 
farms, as in Livingston and other counties. In Monroe such lands are worth 
from $60 to $200 per acre. 

The value of wild or unimproved lands of the State of New Jersey varies 
from $1 to $300, according to location, quality, and resources. In Essex and 
Hudson counties there are many thousands of acres of salt meadow and swamp 
lands, which, when reclaimed, must become immensely valuable for gardening 
purposes, from their proximity to Kew York and the great depth of rich alluvial 
matter deposited upon them. A systematic drainage of these flats is now in 
progress, with })rospect of complete success, at an estimated expense of about 
$10 per acre. In Ocean count}^ the average value is $15 per acre, but poor 
tracts may be bought at from $1 to $5 per acre ; large tracts of swampy or bog 
lands are adapted to the growth of cranberries, whicb are extensively cultivated 
in this county. In Monmoiitii unimproved lands run from $5 to $300, the latter 
for very vsuperior timber. Burlington county gives an average of $6 to $10 per 
acre, pine lands and white cedar swamp, light sand and black peaty soil ; the 
former growing blackberries and strawl)erries admii'ably, and the latter, cran- 
berries, which are native to the soil. In Camden and Gloucester, $15 to $20 ; 
in Cumberland, Cape May, and Atlantic the price varies from $1 to $10 per acre. 

The value of unimproved or wild lands in Pennsylvania is returned at prices 
ranging from $2 to $45, varying according to location and timber and mineral 
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resources, averaging from SIO to $12 in the State. In Berks county nearly one- 
fourth of the surface is hilly and timbered^ and is valued at $45 per acre for the 
timber. York county gives an average of $30; Bradford, Perry, Crawford, Erie, 
Lawrence, $20 ; Susquehanna, Wayne, Tioga, Dauphin, Clearfield, Armstrong, 
Green, Elk, and Warren, $10 to $"^15 ; Franklin as low as $2. Much of the 
wild land is mountainous, and valuable only for the mineral deposits or growing 
timber, while portions are susceptible of the highest cultivation and improve- 
ment, or adapted to grazing and dairy purposes. 

In Newcastle county, Delaware, there are little or no wild or unimproved lands. 
In Kent the average price of such lands is given at $20 per acre, the low swamp 
lands at $10, while in Sussex the average is placed at $10. A large portion of 
these lands is capable of high cultivation, and is now being rapidly improved. 

The average price of wild or unimproved lands in the several counties of Mary- 
land ranges from $1 to $65 per acre, according to location, resom-ces, &c. In 
Washington county the waste lands are chiefly in the mountains. In Mont- 
gomery the average is from $10 to $20, with little inclination to sell; the lands 
are principally old fields, grown up in pine and sedge, but with a liberal appli- 
cation of fertilizers and labor are* susceptible of high cultivation. Baltimore 
county contains a large area of unimproved lands, part forest, heavily timbered, 
pai*t worn out fields, but contiguity to the metropolis of the State is increasing 
their market value, and they are now selling at an average of $65 per acre. The 
unimproved land in Harford is chiefly woocled, and the average value is given at 
$40 per acre. Sedge fields may be purchased at about the same figure. Cecil 
reports an average of from $10 to $30, and Kent, $10 per acre, most of the 
latter being low, wet lands, studded in many instances w^ith scrubby timber, but 
clearing and draining would render most of them valuable. In Queen Anne the 
average value is from $15 to $30. In Talbot the unimproved land has good red 
clay subsoil and sandy loam, easily improved, w^orth now an average of $20 per 
acre. Anne Arundel reports an average of $35 per acre for such lands, being 
susceptible of improvement and capable of producing fruits and a good quality 
of tobacco. In St. Mary's this class of land is chiefly timbered with a light 
growth of pine, sometimes oak and chestnut, and worth, remote from navigation, 
$10 per acre, arid $20 near the water. 

Such has been the waste of war .in Virginia that ^'unimproved" lands have 
encroached upon cultivated areas until nearly all the State is "wild" land. The 
tracts in original forest, or thrown out of cultivation and covered with new forest 
growths, will be included in this branch of the subject. In Patrick and other 
southwestern counties the price is quoted at $1 ; in Carroll, 50 cents ; in Nelson, 
25 cents; in Botetourt, $1 to $3; in Tazewell, $2 50 ; in Highland, $2 75 ; in 
Clarke, $3 to $6 ; in Washington, $2 to $3; in Buckingham, $2 to S5; in King 
George, $4 to $10 ; in Stafford, King William, Norfolk, and Craig, $5 ; in York 
and Middlesex, $6; in Lancaster, $5 to $25 ; in Smyth, $10 to $25. This shows 
the range of reports. In the tide-water counties prices range from $5 to $15 for 
wild lands, except on navigable water, where the value depends on the amount 
of wood and timber, sometimes reaching $50. Good lands at $1 per acre are 
found in Patrick. Coal lands, four miles from the raih-oad, in Montgomery, can 
be bought for $3 to $5 per acre, and for $1 to $2, ten miles from the railroad. 
In Wythe wild lands are " almost valueless, except in the neighborhood of iron 
works," one of a class of facts everywhere appearing in Virginia, which illustrate 
the creation of values in all of a group of products by utilizing one of them. 
In Tazewell are tracts of thousands of acres, some of them at lower prices than 
government lands. On these mountain slopes and in valleys the pastm'age is 
unsurpassed in the countr}^, and much of it is exeellent land for tobacco, grapes, 
and fruit. Among ^e mouatains are also rough and rooky areas, of little value 
except for minerals, in which, this county is peculiarly rich. In King Wilham, 
on the Pamunkey and Mattapony, are ric^ lands, subject to overflow, obtainable 
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id $5 per acre. The Vvild lands of tlio Blue Hklge avo exceed)' iii;-]y desirable for 
their climate, soil, and location with refcronce to markets. They can now be 
obtained for one-fomth to one-half the price of improved farms. The growths 
Hie oaks of several varieties, chestnut, hickory, dogwood, poplar, &c. 

Three classes of wild lands are fomid in North Carolina : first, lands exhausted, 
abandoned, and grown up to bushes; second, vii-gin uplands, generally well 
timbered ; and tiiird, low or swamp lands, often well timbered. The first, once 
fertile, can again be restored in time and by good management. The second 
and third can be had at prices varying from 50 cents to SIO per acre; the first 
at even lower rates. Pitch and turpentine lands abound in Duplin, Lincoln, 
CabarraSj^ Hertford, Sampson, Onslow, and Moore counties, and can be had fof 
from S2 to S5, according to quality and facilities for working and marketing. 

In South Carolina very low prices prevail for lands of various character: in 
Georgetown district, 50 cents to $1 for poor pine lands; in Abbeville, poor 
ridges and abandoned fields, $2; in ^umpter, sandy with clay subsoil, 50 cents; 
in Kichland, $1 to $5 ; in Marion, cypress and oak growth, $2 ; in Barnwell, 
sometimes yielding 600 bushels sweet potatoes with good tillage, $2. Gold is 
found on wdld land in Spartansburg ; lead in the same county ; copper and silver 
in Pickens, very fine ochre in Abbeville, and immense beds of kaolin and supe 
rior buhrstoue and marl in Barnwell and other districts. 

In Georgia the lands classed under the head of wild or unimproved lands 
embraced about one-fourth the area of the whole State in 1860, the figures at 
that time being: improved lands in farms, 8,062,758 acres; unimproved, in 
fanns, 18,587,732 acres; wild or waste areas, (includiBg water, &:c.,) not in 
farms, 10,461,510 acres. The proportion of cultivated lands is smaller now than 
in 1860, and the estimated values given by our correspondents range from 25 
cents to $15 per acre, according to location and resources. In Union, Murray, 
Chattooga, Gordon, Polk, Campbell, Cherokee, Jefferson, Johnson, Greene, 
Morgan, Carroll, Heard, Taylor, Caidton, Schley, and Church, embracing all the 
range of temperature and varieties of soil in the State, these wild lands may be 
purchased at from 25 cents to $1 per acre; while in Floyd, Cobb, Milton, For- 
syth, Columbia, Warren, Hancock, Newton, Butler, Houston, Crawford, Stewart, 
and other. counties the average value ranges from $1 75 to $5, generally averaging 
something over $2. In many sections these lands are mountainous and covered 
with a heavy growth of timber, and the soil, when cleared and cultivated, capa- 
ble of yielding good crops of corn, the small grains, potatoes, &c., and are well 
adapted to fruit-growing ; while in others the lands are flat and swampy — of 
little value but for the timber ; but the larger proportion comprise lands suseep 
tible of high cultivation and capable of growing remunerative crops. 

There is a large area of wild or unimproved land in Florida^ held at figures 
varying from 10 cents to SS, averaging from SI to $2 per acre. In Jackson the 
unimproved lands are claimed to be better than the nominally improved, and 
may be purchased at from $1 to $2 per acre. In Liberty the average value is 
given as low as 10 cents — land low, sandy hummock, capable of producing 
oranges, sugar-cane, corn, potatoes, rice, and long cottpn ; Leon, $1 50 per acre — 
quality medium, fair while fresh, easily cleared and cultivated ;^ Baker county, 
SI 50 per acre — very productive for cotton, sugar-cane, potatoes, vegetables, &c. 
Duval county, average 50 cents per acre. In Alachua nearl}^ all the wild lands 
are owned by the State, the general government, or railroad companies. State 
lands are held at from 50 cents to $8, mostly the foraier; United States lands 
are only in the market as homesteads ; and railroad lands vary in price from $1 
to $2 50. The land is principally pine barren," eonsiderable heavy pitch-pine 
interspersed with cypress swamps, arid in seditions hummock, the latter being very 
rich. The greater part of the land, however, is valuable only for timber and 
turpentine. In Levy the land is chiefly timber, and valued according to its loca- 
tion. A portion of this land is comparatively worthless, consisting of sand-hills 
8 
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and scrub lands covered with brush and filled with a variety of wild animals. 
There is plenty of government land upon which td settle^ some of it the best 
lmn:moch land, capable of yielding an average crop of 40 bushels of cornj 
prices from $1 to $5. ]\Ianatee county also has considerable hummock lands of 
first-rate quality , underlaid with marl^ worth from $5 to -$10 per acre. The tim- 
ber of the hammock consists of live oak, hickory, red cedar, bog, &c., while the 
pine is the turpentine or long pine. 

The average price of unimproved lands in Alabama may be stated at $1 75, 
the range being from 12 cents to $5, including a variety in quality and natural 
capabilities. In Macon, Conecuh, Butler, Chambers, Slorgan, Tuscaloosa, and 
some other counties the general cliaractcr of such lands is poor — pino forests, 
with a thin soil, covering large areas. In some sections of the State the uncul- 
tivated lands arc heavily timbered with pine, oak, hickoiy, poplar, walnut, mul- 
berry, &c. They arc generally attached to plantations, and are used as summer 
ranges for cattle and hogs. With a proper system of culture and an industrious, 
energetic population a large proportion of the now unimproved lands will be 
reclaimed and prove of great value. 

Half of the land of Mississippi is not included in farms, and only one-third 
of the area in farms has ever been at one time under improvement. In the best 
cotton districts cultivated lands have been comparatively high, but few were ever 
held at their intrinsic value, on account of the extent of the unoccupied area in 
the southwest. In the southeastern portion of the State, between the capital, 
Jackson, and Mobile, in Alabama, the population is sparse,- the land mostly 
unentered ; the soil sandy, with a small extent of rich creek bottoms, the price 
of unimproved tracts varying from 12 cents to $1 per acre. The growth is com- 
posed of oaks, hickory, gum, cypress, and long-leafed pine, the latter predomi- 
nating, of great height and size, of industrial importance in connection with tur- 
pentine-making and lumbering. The soil, like other sandy loams, is easily 
worked, and productive for a few years, becoming^ exhausted with constant crop- 
ping and no fertilizing. A bale of cotton per acre has been obtained upon such 
soil. Sweet potatoes, in unlimited quantities, are easily produced, and might 
prove a source of large revenue under the new mode of slicing and drying for 
distant markets. The castor-oil bean grows finely here, and might be made a 
source of profit and improvement to the soil. Peaches are a sure and abundant 
crop, beginning to bear in three years from seed ; and wool-growing will prove 
remunerative and a valuable auxiliary to tillage farming, w*ild grasses every- 
where abounding, succulent and rank in growth b^^ the middle of February. 
The water is excellent and the climate healthy. All that is needed to start this 
region upon a career of prosperity is a railroad to the Gulf coast from some point 
on the Mississippi Central. With such a road, land now a drug at 12 J cents per 
acre would be greedily taken at $1, and eventually, with improvements, would 
be cheap at $20. Similar lands, though generally better, on the line of the New 
Orleans, Jackson and Great Northern road, west of Pearl river, are now^ obtain- 
able at $5 to $10 or $20 near stations, and are bargains at those prices. In the 
northern part of the State unimproved tracts average about $1 per acre ; in Hinds 
county, $2 50 ; in Madison, $2 ; in Washington, on the river, fine Mississippi 
bottoms, perhaps unsurpassed in the w^orld, $5 per acre. On the line of the 
Mobile and Ohio railroad $2 50 is a common price. In De Soto are some 60 
sections of ^'Mississippi bottom" at $4 or less per acre. 

Under the heavy depreciation of plantations in Louisiana the market value of 
wild and unimproved lands must be but nominal, and our correspondents estimate 
them at from ^* but little value" to $3 per acre, according to location and resources. 
These lands are varied in character aTid quality, from light sandy loam on upland 
to heavily -timbered bottoms and cy press swamps, the alluvial or red lands being 
the richest kind when protected from overflow, and the light soil susceptible of 
thorough cultivation and capable of producing good crops of com and cotton. 
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Wild or unimproved lands in Texas range in price from I2?j cents to $10 per 
acre, and embrace a very large proportion of tlie total area of the State, les^; than 
two per cent, being under cultivation in 1860, the census figures standing: 
improved lands in farms, 2,650,781 acres j unimproveu land in farms, 22,693,247 
acres; wihl or waste areas, (inchiding water areas, &:c.,) 126,541,412 acres. 
These lands, when owned by the State, may be had for the price of the certifi- 
cate issued from tlie land office at Austin. Where lands are held by individuals 
under Spanish or Mexican grants they may be bought in large tracts as low as 
12 J cents per acre, while small tracts held under patents from the State are held 
at 50 cents to ^1 per acre* 

Homesteads and other governmcrit hands in Arkansas are to be had in nearly 
all parts of the State — hilly, heavily timbered lands in Montgomery at $1 25; 
Madison, at $3 ; Benton, table-lands of Ozark mountains, $3 to $5, suitable for 
cereals and fniits ; Johnson, lands held by speculators at $5 to $S for river lands, 
and $3 to $5 for uplands; and State lands at 50 to 75 cents — the same held by 
speculators at $1 to $3, and, if good farm lands, S3 to $5 ; Sebastian, river lands 
$8 to $15 and uplands $2 50 to $5 ; Union, various soils, at 75 cents ; St. Fran- 
cis, $1 25, capable of producing 400 pounds of cotton, 36 bushels of corn, or 
20 bushels of wheat or oats; Mississippi rice lands, annually overflowed and 
requiring levees, at 50 cents; Monroe, good black loam, at 50 cents to $10; 
Prairie, hill or upland for 75 cents and bottom lands for Si, yielding 35 bushels 
com and 20 bushels wheat. In Drew, farms w'ill produce 200 to 300 pounds 
ginned cotton, 15 to 25 bushels com, and 150 to 250 bushels sweet potatoes, 
without manuring. In Clark, at forced sale, a section (640 acres) sold for $15, 
and a quarter (160 acres) for $5. 

Wild lands in Tennessee are quoted at six cents per acre and upwards, accord- 
ing* to location, quality, and capabilities. Much of this land in the eastern 
counties is hilly or mountainous, furnishing good summer pastm^age, with abund- 
ant and valuable timber, and capable of producing good crops of corn and other 
products. * Tracts can be procured at $1 or less in Greene, Sevier, Monroe, Polk, 
Rhea, Bledsoe, Marion, Coffee, Lincoln, Giles, Montgomery, Stewart, Dickson, 
Hickman, Perry, and all mountainous counties. The highest price reported for 
wild lands is $15 per acre in a po«:tion of Weakley county. Among these low- 
priced lands are those with a "red sandy loam, rich and strong," tracts of " second 
bottom, upland, ridge, and mountain land w^ell timbered, with good water, healthy, 
producing com and wheat, and excellent for fruits and tobacco ;" soils where 
"fruits, especially peaches, grow to perfection," and localities with "bottoms 
level and exceedingly fertile, upland, rolling, and tolerably productive." There 
are higher-priced lands of great fertility, as in Haywood, at $3 to $8 ; " the 
greater portion in the Hatchie and Forked Deer river bottoms subject to over- 
flow, and thus unfit for farming purposes, yet abounding in the finest oak and 
cypress timber, and, with levees, capable of becoming the finest farm lands." 

The estimated value of unimproved lands in Kentucky varies from $1 per 
acre up to the price of improved lands in the several counties ; Rockcastle and 
Pulaski are the only counties reporting as low as $1 per acre, the land in the 
former being " poor, hilly, and heavy," and in the latter '^varying from poor freestone 
plateaus to rich, north slopes and hollows in' limestone, suited to fruit culture.^' 
Lewis, Lincoln, Butler, Christian, and Graves, report from $2 per acre upwards j 
most of those at $2 being mountainous and poor, though some are covered with 
heavy forests and are susceptible of improvement and vAll produce good crops. 
Russell, Edmonson, Webster, Livingston, Ohio, Hardin, Laurel, Greenup, and 
others, vary from $2 50 to $5 per acre ; Anderson, Owen, Franklin, Trimble, 
and Metcalfe, $5 to $10 per acre ; v/hile Todd and Pendleton estimate at $20 ; 
Kenton, $25 ; Oldham, $30 ; and Bourbon as high as $75 lo $80 per acre : the 
higher figures representing lands in close proximity to cities, upon lines of rail- 
road; or with valuable timber accessible to market. In Bourbon county the 
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lands in grasjr, \Yithoiit building improvements, are valued at S75 per acre. 
Along the Kentucky river these unimproved lands are generally rocky and hilly, 
and in timber, suited to grass and fruits. 

In the Panhandle counties of West Virginia wild land is unknown. All is 
included in farms, and tindjev reservations are generally occupied as sheep pas 
tures, the underbrush l)cing kept clear. These " wood pastures" are often quite 
valuable adjuncts to the arable portion of the fanns. The unimproved land or 
woodland of Harrison i:; h.cld at $20 per acre. Unimproved tracts in Wood 
county are placed at $6 per acre. In Marshall, on the Ohio, below Wheeling, 
unimproved lands are worth from $6 to $25 per acre. The average price of 
unimproved Innds in Kanawha is $5 per acre. Unijnproved lands in Tyler are 
valued at $6 per acre : in Barbour, $2 to $5 3 in Randolph, $3, adapted to grass 
and grain ; in Nicholas, $2 ; in Cabell, $2, suitable for grazing and fruit growl- 
ing; in Grant, SI, good for sheep pasture and timber; in Webster, 75 cents, 
valuable for grape culture and W'Ool-growing. 

About one-third of the counties of Ohio repoi-t no lands under the head of 
" wild or unimproved others have but little of that class, while the values of 
those reported average from $15 to $20 per acre, the lowest average for any 
county returned being S6 per acre. In the western and northwestern part of the 
State is a large area of almost unbroken forest, nearly level, with soil of good 
capacity, in many cases lield at only $5 to $10 per acre. This section is heavily 
timbered with oaks, poplar, walnut, and other valuable kinds of timber. A large 
portion of Henry county is included in the famous ^' Black swamp," reaching 
over an extent of 120 by 40 miles, said to be unsurpassed in the State for fer- 
tility of soil ; suiface high and level, with dense growth of forest trees ; soil 
from three to twelve inches deep, composed of decayed leaves and vegetable 
matters; subsoil a yellow clay loam, rich in lime, potash, and silex. In 6ttawa, 
on Lake Erie, the wild are chiefly marsh and timber, there being no less than 
20,000 acres of marsh in this county, valued at $1 to $5 ; the timber averages 
$20 per acre; soil excellent. The southeastern counties, bordering on the Ohio 
river, contain much unimproved lands, containing iron and coal, and very suitable 
for sheep husbaudry. 

Unimproved lands in Michigan are reported at various figures, from the gov- 
ernment minimum prices up to $50 per acre, according to location and condition. 
In Ontonagon, in the northwest, on Lake Superior, the average value is $6 per 
acre. Delta county, $1 25 to S2 50; Leelenaw government lands, $1 25; 
held by individuals, $5 per acre; Mason government lands, $1 25 to $2 50; 
State swamp, $1 25 ; railroad, about $2 50 ; the swamp is in cedar, ash, and 
hemlock timber ; when cleared makes good grass land ; Muskegon, $8 per acre ; 
soil partly clay loam, l emainder sandy ; Ottawa, $8 50 on an average, though 
some fruit lands are selling as high as $50 to 875 per acre ; Kent, average value 
$15 ; Van Burcn, $16 per acre ; Cass, $25, if dry enough for cultivation with- 
out draining; Branch, ^10 to $40 per acre, mostly timber; Hillsdale, $10 per 
acre, generally broken by hills and swamps ; Jackson, worth $25 to $30 per 
acre; Calhoun, $15 per acre ; Barry, $10 per acre; Clinton, unimproved farm- 
ing lands are worth $9 per acre ; Gratiot, $6 per acre, chiefly farm land, very 
fertile, producing large crops of grain and grass; Macornb, $25 per acre; Lapeer, 
$5 to $20 ; Mackinaw, $1 25 per acre; Bay, $7 per acre, well timbered; Iosco, 
$4 to $15 per acre ; Alcona, $1 25 per acre, though holders of pine land reserve 
it at that price ; Alpena, a large portion of the farming lands belong to the 
government, and can be pm'chased at $1 25 per acre, while land in second hands 
commands from $3 to $20, according to quality and location. In several counties 
all the unimproved and timber lands belong to farms, and are not in the market 
separately. 

Unimproved lands in Indiana vary greatly in price, according to location and 
resources. If located near railroads, and especially if timbered heavily, they 
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are often worth more than improved lands. Some of the finest black walnut 
in use by cabinet-iflakers is obtained from thig State. Peat lands are attracting 
considerable attention in St. Joseph. In many counties are found coal, building 
stone, and iron ore, which enhances the value of the lands. 

There is much Illinois land not yet brought into cultivation, but a very large 
proportion is included in farms, some of them still owned by non-residents awaiting 
the improvements of neighbors to become valuable without oxpeuse to the proprie- 
tors. In 1860 the improved land was returned at 13,096,374 acres; unim- 
proved upwards of 22,000,000 acres, since which date these proportions have 
greatly changed. Prices of course have a wide range — from $2 to $200 per 
acre. As specimens of returns in a few localities in different parts of the State, 
the following couniies and prices are named : Stephenson, $10 to $15 per acre; 
Winnebago, $30 per acre ; unimproved timber land with timber cut off, $6 to $15; 
Kane, swamps owned by the county, $4 to $10 ; Cook, $35, mostly low bottom 
land too wet for cultivation, yet capable of producing good pasturage and mea- 
dow; Will county, $20; Grund}'^, $] 6 ; Lee, $4 to $12; Bmeau, average $15.. 

The value of the wild or unimproved land in Wisconsin runs from 75 cents 
up to $50 per acre. In Sauk county the average is fixed at $4 50 per acre ; Co- 
lumbia, $8; Marquette, $2 50, chiefly good for jmsture ; Green Lake, $10, mostly 
timber land and marsh ; Portage, $2 to $10, embracing all grades, from lich 
alluvial bottom to high mountain range ; Outagamie, $15, soil mostly black 
loam ; Calumet, $20 to $25, forest, hilly, very fertile ; Door, $3 ; Brown, $1 25 
to $50, red clay and black muck ; Fond du Lac, $10 to $50, according to capacity 
for natiiiral hay or burden of timber ; Washington, $30, timber, good soil ; 
Ozaukee, $50, timber ; Eacine, $16, about 30 per cent, timber, 10 per cent, 
prairie, and 60 per cent marsh; Green, $15; La Fayette, $10 to $20, the former 
for barrens, oak openings or brush lands; Crawford, $5 ; Richland, $3 50, rich, 
black muck ; Vernon, $3, very rich ; Monroe, $3, good soil, well timbered ; 
Jackson, $2 to $10, on the east side of Black river the soil is sand loam and ex- 
tensive pine, tamarac, and cranberry swamps, on the west side mostly oak land 
and openings, and small prairies and valleys. 

In Minnesota, vast quantities of government lands are yet unsold, and may 
be purchased at the minimum price of$l 25 per acre, or entered as homesteads. 
In the counties which have been taken up, unimproved lands are held at higher 
figures, from $2 per acre upwards. In Carlton, such lands command $3 per acre, 
loamy, but in small tracts light and sandy; in Crow Wiug, $2 50 per acre; 
Morrison, containing public lands, $1 25, presenting rare advantages for settle- 
ment under the homestead laws ; Monongalia and Wright, $5; Washington, $8, 
the southern half of the county mostly prairie of the best quality ; Cai-^fer, $8; 
Scott, woodlands, $15 ; Rice, $7 ; La Sueur, $6 to $10, capable of producing 
large crops for a long series of years without manure; Nicollett, $2 50 to 
$10; Brown county, a portion of the "Sioux reserve," is in the market, at 
$1 25 per acre; Watonwan, $7 50; Faribault, $3 to $6 ; Mower, $6 ; Freeborn, 
$3 50, suitable for farming or grazing ; Dodge, $12 for tillable praiiie, timber 
$20; Wabashaw, $12 50, rich prahrie; Winona, $5 ; Houston, $7, soil fertile 
and productive, especially for wheat. There is a vast area or territory yet un- 
surveyed within the limits of this State, perhaps one half of the whole State, 
embracing a variety of soilj which will bo open to settlers as soon as the demand 
shall require the government survey. 

Unimproved lands in Iowa range in price from $1 25 to $25 per acre, the 
former being the minimum price for public lands remaining unsold. The aver^ 
age value of these lands now in private hands, or the property of speculatoi-s, is 
probably $6 to $S ; the range of prides is very extensive. In Muscatine there 
are unimproved lands contiguous to the county seat held at $150 to $200, 
while in the valley of Cedar river lands can be bought at prime cost, $1 25. 
®alhoun county contains 300,000 acres of excellent lands that are unoccupied, 
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wortli S3 per acre. Prices rapidly advance vAth accession of population and 
commencement of improvement, and railroads enhance real estate estimates with 
wonderiul rapidity ; so that high prices do not so mach represent superior qualitj 
of soil as peculiar advantages of position, and the accident of improvement. 

The wild and unimproved lands of Missouri range in price from $1 to $70 
per acre, embracing in character and soil as great a variety as in price. In 
Carter county this description of land is assessed at $1 30 per acre. Excellent 
land for ccieale, the vine, and other fruits, and for stock-growing, may yet be 
had in nearly all portions of the State at comparatively low rates. An account 
of the agricultural and mineral resources of the uncultivated lands of Missouri 
would fill a volume. The northern counties present superior inducements for 
wheat growing ; the northeastern and Missouri river region for fruits ; and thje 
southwestern section for dairying, wool-growing, and beef production. 

There is still a great deal of government land subject to entry under the 
homestead laws, or purchasable at the established prices for public lands. In 
1860 the total area not included in farms exceeded 21,000,000 of acres, against 
about 20,000,000 taken up in iiirms, only about 6,000,000 of which w^as actually 
under cultivation. 

Unimproved lands in Kansas are hold at figures ranging from the goviemment 
price for public lands up to SIO per acre. In the vicinity of Leavenworth rolling 
prairies, belted at regular intervals of one to one and a half miles with oak, 
walnut, hickory, elm, cotton wood, and pine timbers, with soil a deep, rich, sandy, 
vegetable mould, capable of yielding enormous crops, are worth $6 per acre. 
The Osage lands are held at from $1 up to $20, average $3 50, consisting of 
timber lands, with running water j second bottom or middle lands; prairie, with 
running or standing water ; upland prairie, with ravines and buffalo wallow or 
thin clay lands. In Woodson, at $2 to $6, there is rich, sandy, rolling prairie, 
capable of producing 2 tons of wild grass to the acre, 37^- bushels of oats, and 
22 bushels of wheat. There is still a vast area of public lands in Kansas held 
at government prices, the amount in 1860 reaching 50,265,130 acres, against 
less than 2,000,000 acres taken up in farms. 

, The value of wild or unimproved lands in Nebraska ranges from the govern- 
ment minimum price of $1 25 up to $10 per acre. There are millions of the best 
prairie lands in the State to be purchased at government prices, or subject to 
entry under the provisions of the homestead acts, but a small proportion of the 
State having been taken up by settlers or speculators. In 1860 there were over 
48,000,000 acres of wild or waste areas in Nebraska, against less than 700,000 
acres included in farms. 

The average value of wild or unimproved land in Yuba county, California, 
is $4 per acre, capable of producing immense crops of wheat and -other cereals; 
in Monterey the price ranges from 50 cents to $2 50 per acre; Del Norte, $1 25, 
chiefly mountainous, and all heavily timbered, mostly with red wood. In Amador 
our reporter says the wild lands are worthless. In Tuolumne these lands belong 
to the United States, and may be taken up by settlers. The valleys have a 
rich alluvial soil, capable of raising almost any crop with irrigation. The hills 
are volcanic, calcareous, granitic, and slaty, and furnish tlie best of sites for 
vineyards, and yield good crops of grain if sown early in the season. Our San 
Francisco coiTespondent, speaking for tiie State, says : 

We Lave so sparse a population, however, that there are vast quantities of good arable 
land which can be purchased of government at from $1 25 to $2 50 per acre, while some of 
the large grant owners are willing to sell ^ood lands, but not very eligibly situated for 
market, at the same prices. The Central and Western Pacific railroad companies also sell 
land vrithiii a few miles of the lines of their roads from $-2 50 to $10 per acre. Almost all 
of the valley lands of the State may be termed wheat lands, the great majority, with proper 
ploughiDg, producing from 15 to 40 bushels per acre. Almost any product of the north tem- 
perate zone can bo raised on the ordinary lands in California. Beside the parties named the 
State has large quantities of swamp or overflowed lands, (which can be reclaimed at moderate 
expense,) and schooldands in different sections, which can be purchased at from $1 to $2 50 
per acre. 
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Probably two-tliirds of tbe Ismda of Oregon are for sale at gOvernrnont prices ; 
settlemeLits no^v being principally confined to a strip bordering upon tlie Pacific, 
and embracing about one-third of the area of the State. There is much declivitous 
and barren mountain land, and many fertile valleys capable of supporting a 
large population. 

The settled land of Washington Territory is chiefly valley, heavy, rich, 
alluvial soil, suited to the cereals and vegetables. In some localities the land 
is prairie, good for wheat and fine for grazing. There is a vast quantity of 
government land remaining for sale, or subject to entry under the homestead 
laws, or soldiers' v/arrants, in this Territory. 

The wild lands in New Mexico are of little value. Lands held by private 
parties fluctuate in accordance with the necessities of the holder or the wants of 
the purchaser. There are large tracts of land, however, subject to entry under 
the homestead laws, or purchase at government prices. They are at some distance 
from settlements, and are visited by hostile Indians. The country is very 
mountainous, but has rich valle3^s in which almost anything v/ill grow to advantage 
when water can be procured for irrigation. 

EECAPITULATIOis. 

The following is a statement showing the increase or decrease of noiniual 
values of farm lands in the several States since 1860. 



Slates. 



Maine , 

Kew Hampshire , 

Vermont , 

Massaehusetts 

Rbode Island 

Connecticut 

New York , 

New Jersey . ."^ 

Pennsylvania 

Delaware 

Maryland 

Virginia , 

North Carolina . . . 
South Carolina. . 

Georgia 

Florida , 

Alabama , 



Increase, 
per ceut. 



19 
17 
17 
17 
18 
20 
28 
30 
25 
66 
20 



Decrease, 
per cent. 



27 
50 
60 
55 
55 
60 



States. 



Increase, 
per cent. 



MisslBsippl 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 



32 
30 
32 
42 
27 
32 
70 
50 
100 
75 
150 
175 



WOOL AND WOOLLENS. 



The supply of wool for the fiscal vear ending June 30^ 1867, was from the 
home product, (1866,) 115,000,000 pounds; the imports of 1866, 67,917,031 
pounds, besides the accumulation from previous importation, and a considerable 
introduction of shoddy. This produced a glut in the market from which wool- 
growers suffered severely, while the manufacture's endured a pressure of equal 
severity from over-importations of woollens and from immense stocks of army 
goods. Other countries were in the same condition of over-production, and our 
^ool-producers have only been saved from utter prostration by the timely enact- 
ment of the tariff law. 

Although the tariff did not go into effect at the commencement of the fiscal 
year, leaving 10,000,000 pounds to come in within the month of July, the 
imports for the year were reduced to 36,318,299 pounds. 
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The following will sbow^ the falling off^ in quantitv and value, in the fiscal 
year 1866, ending June 30, 1867 : 





Dutiable. 


Free. 


Total. 


1865 


Pounds. 
40, 372, 075 
67, 917, 031 
36, 318, 299 


Pounds. 
3, 486, 079 
J, 206, 231 


Pounds. 
44, 858, 154 
69, 123,265 
36,318,299 


1866 


1S67 







The following is -an estimate of the wool on hand in the several States at the 
close of the last winter : 



States. 



Maine 

New Hampshire 

Vermont 

Massachusetts 
Rhode Island ... 

Connecticut 

New York 

New Jersey 

Pennsylvania . . , 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina. . 

Georgia 

Alabama 

Missis&ippi 



Pounds. 



263, 389 
278, 176 
406, 785 
210, 176 
51,220 
194,895 
997,512 
38, 788 
796, 550 
8, 193 
66, 129 
131,725 
71,650 
28, 778 
75, 570 
46,286 
77,184 



States. 



Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Missouri , 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa , 

Kansas , 

Total... 



Pounds. 



11,778 
310,262 

23, 437 

46, 205 
236, 250 
313, 551 
330, 609 
957,750 
504, 378 
1,615, 108 
1,480, 571 
620, 649 

58, 053 
932, 895 

27,483 



16,211,985 



The increase of wool-growing west of the Mississippi is very marked. This 
is shown by the movement of railroad freights and the course of trade. The 
shipments of wool from Chicago have regularly increased since 1860, when they 
were only 839,269 pounds. The rapidity of the increase for five years is thus 
shown : 

Pounds. 

Year ending March 31, 1864 3, 435, 967 

Year ending March 31, 1865 7, 554, 379 

Year ending March 31, 1866 1 9, 923, 069 

Year ending Mai'ch 31, 1867 12, 391, 933 

Year ending March 31, 1868 11,293,717 



Chicago prices have been as follows since 1862, at which date tlie currency 
had not depreciated, and wool commanded a price in the early part of the season, 
little above the average value of wool for a previous period of five years or more : 





1867. 


1865. 


1665. 


1864. 


1863. 


1862. 


July 


24 to 47 

20 to 50 
17 to 48 


30 to 35 
45 to 50 
44 to 48 


45 to 52 
45 to 56 
55 to 56 


G4 to 86 
75 to 95 
82 to 105 


50 to 55 
55 to 60 
55 to 62 


25 to 50 
25 to 50 
45 to 50 



Imports of wool during tne fiscal year ending Jtdy^ 1 1867, as reported by the Treasury Department. 



20 per cent. 



Under act March 3, 1865. 



Wool: value 12 cents 
per pound or less. 



3 cents per pound. 



Under act July 28, 18G6. 



Wool: value 12 cents per 
pound or leHH; cost in- 
creased by additional 
charges to over 12 ctti. 
per puund. 



4 cents per pound. 



Claes No. 1.— Clothing 
wools. 



Value 32 cents or less 
per pound. 



10 cents per pound and 
11 per cent. 



CMuiJii No. 2. — Comblug wools. 



Viilue 32 cents or less 
per pound. 



10 cents per pound and 
11 per cent. 



Value over 32 cents per 
pound. 



12 ceuis per pound and 
10 per cent. 



llussia on the Baltic and White seas 

IluMsia on the Black sea 

Prussia 

Sweden and Norway 

Deiimarlt. 

Hamburg 

Bremen 

Holland 

Dutch West Indies 

Dutch Guiana. 

Dutch East Indies 

Belgium 

England 

.Scothusd 

Ireland 

Oilier Br. Am. Provinces on the Atlantic. 

British Am. Provinces on the Pacific 

P.ritiph WeHt Indies 

British Giiiatia 

British PosBU-JMons in Africa 

Britii;li Eafit Indies 



Lbs. 



267, 248 



Lbs. 



Lbs. 



Lbs. 



$461 



29, 175 



3, 3S5 



7, 196 



618 



7, 947 



1, €38, 010 



163, 672 



48, 293 



$5, 8G0 



18, 778 

22, 829 



Prance on the -Atlantic 

France on tlie Mediterranean , 

Frcncli Morth American Possessions., 

I'reneh "SVcst ladies 

French Guiana 

I'rench Po^seiisions in Africa , 

Spain on the Atlantic , 

6'oain on the Mediterranean 



632 
353 
112, 338 
2,755 
35 
8L0 



7, 8G9 
11,100 
2, 095 
2, 466 



721 
1, 174 

252 
238 



147, 690 
3,662 



$45, 592 



$9, 047 



5,664 
56, 608 



628 
4, 803 



226, 513 
7,113 
467, 025 



243, 299 
7^, 378 



28, 599 
87, 540 



30, 400 
3il 
431, 672 



Imports of wool during the fiscal year ending July 1, 1867 — Continued. 



Oountries. 


Wool on the skin or 
wool skins. 


Under act Jlnrch 3, ]865. 


Under act July 23, 1806. 


. Class No. 1.— Clothing 
wools. 


Class No. 2.— Combing wools. 


Wool : value 12 cents 
per pound or less. 


Wool : value 12 cents per 
pound or less ; cost iu- 
crGfl;i"ecl by ndditioiifil 
charges lo over 12 ctH, 
I)er pound. 


Value 32 cents or less 
per pound. 


Value 32 cents or less 
per pound. 


Value over 32 cents per 
pound. 


20 per cent 


3 cents per pound. 


4 cents per pound. 


10 cents per pound and 
11 per cent. 


10 cents per pound ai:id 
11 per cent. 


12 cents per pound and 
10 per cent. 






Lbs. 

140 
17, 076 
1, 349, 149 


!|11 

1,920 
157, 355 


Lbs. 




Lbs. 




Lbs. 




Lis. 




























29, 899 


$.4, 171 


































3,199 


406 








































125 


6, 300 


352 








































2,212 
578, 969 
212, 194 
1, 534, 795 
3, 570, 816 


279 
62, 036 
25, 339 
158, 639 
352, 175 




















510 
955 
164, 818 
























260, 599 
2, 082, 032 


$52, 409 
314, 700 


137, 402 
2, 765, 9.30 


$Q3, 681 
426, 285 






Buenos Ayres, or Argentine llepublic 

Ghili 


























2, 122 


284 










Total 




















333,246 


10, 333, 938 


1,077, 139 


78, 192 


10, 031 


2, 364, 753 


367, 393 


3, 755, 335 


G34, GOG 


25, 734 


^9, 047 





Imports of wool during the fiscal year ending Jmy 1, 1867 — Continued. 



Countries. 


Sheep-skins raw or 
unm anufactured, 
with the wool on, 
washed cr un- 
washed. 


■\Yool : value over 12 
per pound. 


Wool : vahie over 24 
and not over 32 cents 
per pound. 


Wool: value over 32 
cents per pound. 


Woollen rags, waste, 
flocks. 


Woollen flocks, waste, 
or shoddy. 


3 per cent. 


6 cents per pound. 


10 cents per pound and 
10 per cent. 


12 cents per pound and 
10 per cent. 


12 cents per pound. 


3 cGTits per pound. 


Russia on th© Baltic and Wliite aeas . . 




Lbs. 




Lbs. 




Lbs. 




Lbs. 




Lhs. 
33, 937 


$3, 510 


Jlussia on the Black, sea ..... 




1, 253, 501 


$272, 741 














Prussia 




















Sweden and Norway ' 
























Denniark 
























Danish West Indies 




5, 606 


720 


33, 3tiO 


$8, 327 


5, 685 


$2, 140 










Haniburg ... . ..... 




174, 026 
92, 901 


$16, 832 
10, 699 


749, 321 
82, 528 


78, 536 
B, 546 


©•"emca . . . 


$371 














Holland 














Dutch West Indies 




296 


38 


















Dutch Guiana 




















Dutch EjUst Indies 




























66, 765 
4, 752, 427 
28, 511 


10, 558 
1, 029, 024 
6, 109 










85, 403 
575, 591 


7, 773 
44,910 


278,816 
3, 036, 022 


27, 690 
290, 477 






107, 138 


35, 288 


1C4, 441 


65, 741 






Ireland 




















Canada 


2, 952 


19, 948 
2, 759 


4, 681 

500 


49,487 
16 


15, 035 
4 


323, 474 


123, 704 






4, 689 


389 


Other British American provinces on the 
At] an tic. 

British American provinces on the Pacific. 
British West Indies 
















172 


20 


19 
72 
1,056 


40 


6 














British Gruiana . ...... 


















British possessions in Africa . . . 


1, 800, 863 
fti, 042 


302, 348 
13, 774 


















Brititih East Indies 






17, 162 


5, 690 










Australia 




















71,429 
154, 274 


17, 262 
31,419 










12,852 


3, 115 


*74, 978 


25, 381 


























1,825 


21 


























Italy 
















5,C58 


140 


8, 764 








90, 091 


16, 475 











* Probably includes fur wa&te. 



Imports of icool and manujactures of wool din ins the fiscal year ending July 1> 1867 — Continued. 



Gouctri6s> 


> £ o 

5 = o 

f 3 ^ ^ rO 
^ " " " 


Wool: value over 12 
mid not over £4 cents 
l>er pound. 


Wool : value over 21 
and not over 32 cents 
per pound. 


Wool : value over 32 
cents per pound. 


Woollen rags, waste, 
ehoddy, niungo, end 
flocks. 


Wosllen flockSj waste, 
or thoddy. 


3 J) Cl* cent a 


C cents per pound. 


10 cents per pound and 
10 per cent. 


12 cents per pound and 
10 per cent. 


12 cents per pound. 


3 cents por pourul. 






Lbs. 




ihs. 




Lbs. 




Lbs. 




Lbs. 








2, 173, 608 


$409, 836 






























3, 246 


$59 


IG7 


$0 






27, 334 
1, 301, 835 
804, 399 
5, 712, 556 
39, 381 
13, 583 


3, 469 
239, 393 
135, 348 
953, 013 
5,417 
2,364 










BiJizil 


$216 




































Biienoa Ayres; or Argentine liepublic 

Chili 


3,078 


570,961 


$96, 470 






























223 


37 






























7,764 


18, 410, 248 


3,454,495 


761, 145 j 155, 161 


510, 762 


$197, 275 


050, 902 


83, 542 


4, 2G9, 394 
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Summary. 



Founds. 
10,4)2,130 


$1, 067, 170 


78,192 
2, 364, 753 
3, 755, 335 
25, 7:M 
18,410,243 
761, 145 
5UI, 7G2 


10,031 
3G7, 393 
634,606 
9, 047 
3, 454, 495 
155, 161 
197,275 


:3{), 318, 299 


5,915, 178 


950, 902 
4,269, 394 


{^83,542 
434, 937 


5,220,296 


5 J 8, 479 



Wool at 12 cents per pound, or less, (pxt March, 18G5) 

Wool, value 12 ceji tamper pound, or less, cost increased by addi 
tional charg-es to over 12 cents per pound, {net July 28, ISGG). 

Clothing wools, class No. 1 , 32 cents or less 

Combing wools, class No. 2, 32 cents or less 

Combing" wools, class No. 2, 32 cents cr more 

Wool at 12 to 24 cents per pound 

Wool at 24 to 32 cents per pound 

Wool at 32 cents or more per pound 

Total 

Shoddy, &c., at 12 cents per pound duty 

Shoddy, &c., at 3 cents per pound duty 

Total 



Imports of manufactures of icool during the fiscal mar ending July 1, 1867. 



Woollen cloths, at $2 or less per square yard 

Woollen clothn, at over $2 per square yard 

Shawls at leba than ^2 per nquare yard 

Shawls at Sp2 and over per square yard 

Blankets not over 28 cents per pound 

Blankets over 28 and not over 40 cents per pound. 

Blankets over 40 cents per pound 

All other njanufacturetj of wool not specified, 

value legs than $2 per square yard. 
All other manufactHres of wool not specified, 

value over $2 per square yard. 
Flannels, not colored, at 30 cents cr less per 

square yard. 
Flannels, colored and white, at over 30 cents per 

square yard. 

Flannels composed in part of silk 

Carpets — Wilton, Saxony, Anbiipson, velvet, 

and all Jacquard woven, at $1 25 or less per 

square yard. 

Carpets, over $1 25 per square yard 

Carpets, Brussels or tapestrj'-, printed on the 

warp. 

Carpets, treble ingrain, 3 ply, and worsted chain 
Venetian. 

Carpets, two ply, ingrain, and yam Venetian . . . 

Carpets, druggets, bockings, and felt 

Carpets, of wool, flax, or whatever material not 

otherwise provided for. 
Yarns of wool and wbrsied, at less than 50 cents 

per pound. 

Yams of wool, over 50 cents, not above Si per 
pound. 

Yams, value over ^51 per pound 

Balmorals, and all skirting of wool, v/orsted, or 

other material. 
Dross goods of wool or worsted, wholly or in 

part, gray or uncolored, at not over 30 cents 

per square yard. 
Diess goods of wool or worsted, wholly or in 

part, gray or uncolored, at over 30 cents per 

square yard. 
Printed or colored, at not over 30 cents per 

square yard. 
Printed or colored, at ov;;r 30 cents per square 

yard. 

Hosiery, shirts, and other knit goodg of wool or 
mixed. 

Bunting, and other nianufacturfes cf worsted, 
mohair, alpaca, or goat's hair, &c., not other- 
wise provided for. 

Felting and endless belts for paper or printing 
machines. 

Hats of wool 



24 ctri. 
24 cLk. 
24 ct.s. 
24 cts. 
12 cts. 
24 cts. 
24 cts. 
24 cts. 



per lb. 
per lb. 
per lb. 
per lb. 
per lb. 
per lb. 
per lb. 
per lb. 



and 40 
and 45 
and 40 
and 45 
and 90 
and 25 
and 30 
and 49 



pi^r ct 
per ct 
per ct 
per ct 
per ct 
per ct 
per ct 
per ct 



34 cts. per lb. and 45 per ct 
24 cte. per lb. and 30 per ct 
24 cts. per lb. and 35 per ct 



50 per cent 

70 cents per square yard . 



80 cents per square yard . . . 
50 cents per square yard. . . 

40 cents per square yard . .. 

35 cents per square yard . . . 
25 cents per square yard .. . 
40 per cent 



in cts. per lb. and 25 per ct . 

20 cts. per lb. and 25 per ct 

24 cts. per lb. and 30 per ct . 
24 cts. per lb. and 35 per ct . 

4 cts. per square yard and 
25 per cent. 

6 cts. per square yard and 
30 per cent. 

4 cts. per square yard and 

30 per ct. 
G cts. per square yard and 

35 per cent. 
20 cts. per lb. and 30 per ct . 

50 per cent 



20 cts. per lb. and 35 per ct 
24 cts. per lb. and 35 per ct 



36, 826, 901 
15, 771, 611 
3CS, 234 



Value. 



7, OSl, 279 
81, 696 
12, 840 
Gl 

610, 438 
55, 944 
134,146 
567, 460 


$9, 462, 367 
150, 015 
20, 953 
179 
127, 843 
19, 562 
75,589 
414,420 


23 


73 


6,213 


8,773 


95, 215 


119,406 


133 
64, 786 


Tl,820 


378, 527 
1, 450, GG7 


557, 070 
1,475, 632 


52, 618 


40, C46 


168, 160 
247, 980 
138, 991 


III 


476 


199 


46, 230 


40, 288 


308,.577 
278,179 


394, 503 
256, 543 


396, 455 


86, 218 


182, 201 


61, 4C'0 



I 



8, 707, 175 
7, 104, 722 
853, 160 
6, 468, 332 

149, 629 
2, 493 
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M»t«. Pcreens, ru(?s, covers, &c., aa carpets«of 
like material, all other mats of vrool and otber 
material. 

Ready-made clothing, wholly or in part of wool . 

Clotfaii 

Shawls 

All manufactnrcs wholly or in part of wool not 

otherwise provided for. 

riannelB 

Blankets 

Hats of wool 

Kwit goods, hosiery , 

SbirtB, drawers, and other knit goods 

Balmorals 

Woollen and worsted yams 

AU mnnafactures of every description, composed 

wholly or in part of worsted. 
W6men and childi-en'M dress goods, and real or 

imitation Italian cloths, wholly or in part wool 

or worsted. 

Clothing, rcadymade, and wearing apparel of 

every deecription, composed wholly or in part 

of wopl or worsted. 

Ready made 

Articles of wear 

Webbings, beltings, bindings, braids, galloons, 

^c, of wool, worsted, or mohair, or in part of 

either, unmixed with silk. 
Banting 



Carpets, Aubugsoa ^d Axminster, and carpets 

woTen whole. 
OftTpets, Saxony, Wilton, and Tournay yelvet, 

wrought by the Jacquard machine. 
Carpets, Bmsseli, wrought by the Jacquard ma* 

tiUae. 

OhrtMte, patent velvet and tapeetry velvet 

Qarpets, tapestry BruBsels 



Ovpets, treble ingrain, 3-ply, and worsted chain 

Venetian carpet. 
Garpott yarn, Venetian, and 2 -ply ingrain 



Carpets, druggets and bocklngs, printed, col- 

areA, or otherwise. 
Carpets of wool, not otherwise specified 



Total . 



Duty. 



45 per cent . 



24 cts. per lb. and 40 per ct 
50 ctH. per lb. and 35 per ct 
50 CtH. per lb. luid per ct 
50 cts. per lb. and 35 per ct 



50 cts. per lb. and 40 per ct 
50 cts. per lb. and 40 per ct 
50 cts. per lb. and 50'per ct 



20 ctg. per square yard and 

35 per cent, 
50 per cent 



70 cts. per square yard and 

35 per cent. 
44 cts. per square yard and 

35 per cent. 
40 cts. per square yard and 

35 per cent. 
26 cts. per square yard and 

35 per cent. 
17 cts. per square .yard and 

35 per cent 
12 ctri. per square yard and 

35 per cent. 
25 cts! per square yard and 

35 per cent. 
40 per cent. 



Quantity. 



79,888 
1, 723, ,'522 
75. 423 
12, 714 

4, 174 
in. 840 
153 216 
36, 762 
4,969 
4,117 
122,478 
65,269 

11, 616, 335 



22,739 
116 
101, 984 

14,706 



17,566 
187,896 
50,135 
681,918 
18,870 
28,668 
15,574 



$Value. 



$133, 9SP 



181, «19 
2,624, 141 

14, 4^ 

7^038 
121, 166 
90, 844 
7,039 
4. 995 
155,498 
74,898 

3, 437, 717 



47,092 
308 
186,434 

5,882 
41,885 

fl8i,m 

1M,849 
847,958 
18»B<1 
01,018 
8,908 
8 



45,618^818 



It will be seen that four-fifths of the imports of wool have come in either At 
tbree or six cents duty ; that the averri^e original cost of the entire importation 
but slightly exceeds 16 cents per pound; that the average duty on all low- 
priced wool does not reach five cents, and on total imports scarcely six cents per 
pound. Buenos Ayres has furnished 22 per cent, of foreign' wools, En|^la|id 19, 
Chili 10, and Brazil 5 per cent. The inoreaso of duty from three to six per cent, 
app^rs to have excluded practically the Chili wool. Under the six cents duty 
the importations from England and Russia, on the Black Sea, have each averaged 
21 cents, while those from Buenos Ayres and the Cape of Good Hope have 
averaged about 16 cents. ; the total imports under, the three cents duty (value 
12 cents or less) average 10 cents, and those of the six cents duty (value Id to 
84 cents) average nearly 19 cents. 
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Statement of the exports of the growth and agrieidtural j)roducts of the 
United States^ with their immediate manufaGtiires^ for the year ending 



June oOj 18G7. 



Products and manufactures. 



Animals, living — hogs number- 
Horned cattle do . . . 

Horses do... 

Mules do. 

Sheep do . . . 

All other and fowls do . . . 

Poultry 

Animal matter — guts, skins, bladders, &c 

Pork pounds.. 

Hams and bacon do . . . 

Lard - do... 

Lard oil gallons.. 

Neat's-foot and other animal oils do... 

Beef pounds. 

Preserved meats 

Tallow - pounds.. 

Hair, unmanufactured 

Hair, manufactured 

Butter pounds. 

Cheese - do... 

Candles, tallow, &c do 

Soap, perfumed ' do 

Soap, other do 

Glue do 

Stearine do 

Wax do 

Leather do 

Leather, morocco and other fine do 

Leathern boots and shoes pairs . . 

Leathern saddlery and harness 

Leathern manufactures not specified 

Wool pounds.. 

Manufactures of wool not specified 

Furs and skins 

Apples, green or ripe bushels.. 

Fruit, green, ripe, or dried 

Potatoes bushels . . 

Onions do 

Pickles and sauces 

Bread stufi's — Indian corn bushels.. 

Indian meal barrels.. 

Wheat bushels.. 

Wheat flour barrels.. 

Rye bushels.. 

Rye flour barrels . . 

Other small grain and pulse 

Rice pounds.. 

Bread and biscuit do 

Cotton, sea-island do 

Cotton, other kinds do 

Cotton manufactures, colored yards.. 

Cotton manufactures, uncolored do 

Cotton manufactures, ail other 

Clover seed bushels . . 

Flax seed do 

Linseed oil gallons . . 

Oil cake pounds.. 

Hemp, unmanufactured cwts..| 



Quantity. 



3, G57 
10, 221 
905 
1,606 
7,882 



27,374,877 
25, 648, 226 
45,608, 031 
144, 158 
13, 968 
14,182, 562 



23, 296, 93J 



4,912,355 
52, 352, 127 
3, 298, 038 



5, 493, 954 
9,760 
29, 906 
253, 065 
462, 946 



313, 290 



307,418 



81,337 



512,380 
115, 4C6 



14,869,823 
284, 2S1 
6,146,411 
1,300,106 
147, 353 
14, 603 



1,33:, 007 
7,610, 400 
6, 742,314 
654,731,274 
674, 426 
6, 020, 731 



46,214 
1 

21,918 
75, 053,925 
5,328 
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Statement of exports, &g, — Continued 



Products and manufactures. 



Quantity. 



Manufactures of heaip — bags 

Cables and cordage 

Hemp cloth 

All other manufactures of hemp 

Hops 

Hay 

Ginseng' 

Salt 

Beer, ale, porter, and cider, in bottles . 
Beer, ale, porter, and cider, in casks.. 

Spirits, disrilled from molasses 

Spirits, distilled from grain 

Spirits, distilled from other materials . 

Spirits of turpentine 

Wine 

Molasses 

Vinegar 

Sngar, brown 

Sugar, refined 

Candy and confectionery 

CigBTS , 

Snuff 

Tobacco, manufactured 

Leaf tobacco, unmanufactured 

Wood and manufactures of wood : 

Boards, planks, and scantling 

Boats and oars 

Hewn timber 

Laths and pickets 

Masts and spars 

Other lumber 

Shingles 

Shocks for barreJs and hogshpads . . . 

Shocks for boxes 

Staves and headings 

Hogsheads and barrels, empty 

Hoops and hooi)-poles 

Household furniture 

Manufactures of wood not specified . 

Ashes, put and pearl ' 

Rosin and turpentine 

Tar and pitch 



. cwts . . 



J 2, 901 



.pounds. 
. . ..tons, 
.pounds, 
.bushels. 
. . dozens . 
. frallons. 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
. pounds . 
do . . . 



1,001,603 
5, 028 
479, 974 
605, S25 
975 
P9, 875 
1,720,049 
549, 310 
1,473,592 
1,513,225 
31,288 
59, 544 
93,694 
294, 907 
7, 835,268 



M. 

.pounds. 

do. 

do. 



.Mfeet. 



. tons. 



6,104 
24, 342 
9, 601,142 
184, 803, 065 

131,066 
..... .•_ . . .... 

51 ,"467" 



.M. 



29, 747 



M. 

.number. 
M. 



24, 565 
104,338 
12,231 



. . . .cwt. 
. barrels . 
do. 



1,596,592 
334, 104 
2i,557 



A recapitulation of exports of the growth and agricultural products of tJie 
United States, and tlmr immediate manufactures, for the year ending 
June 30, 1867. 



Animal production $32, 515, 115 

Breadstuffs 40,983,168 

Wood and its products 17, 076, 873 

Cotton and its manufactures 206, 078, 640 

Miscellaneous 31 , 429, 783 



Total 328,083,579 



A synopsis of statistical and general data relative ^to the condition and pros- 
pects of southern agriculture — a mass «f which has been collected by the statis- 
tical division of this department — will be found in another portion of this volume. 

J. R. DODGE. 

Hon. HoPvAGE Oaprox, Commissiojicr. 
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POPULAR VAEIETIES OF HARDY FRUIT. 



By F. R. Elliott,* Cleveland, Ohio. 



The following descriptions of popular fruits have heen prepared as a continua- 
tion of former articles published in the Eeports of the Department of Agriculture, 
originally designed to be continued from year to year until the records of the 
Department should furnish a complete history and description of all the best 
fruits grown in the United States. 

In making selections annually of a few varieties, out of the many hundreds 
known, the author has been guided by his own personal experience and extended 
observation, and the suggestions and opinions of many eminent, intelligent 
pomologists. New varieties are being constantly produced, but; except in rare 
eases, where all the tests have been favorable, it has not been thought best to intro- 
duce them as part of these reports, until the older and leading popular sorts have 
been described. 

APPLES. 

AMEEICAX GOLDEIT P.USSET. 

Synonyms. — Bullock^s Pippin, Sheep Nose, Golden Russet, Little Pearmain. 

Fruit — Size, small to medium ; form, roundish conical, and when w^ell grown 
very regular ; color,' light rich golden yellow, mostly overspread with a soft, 
warm, thin russet, and in some faintly blushed and marbled with red ; stem, rather 
long, slender ; cavity, narrow^, regular ; calyx, small, closed j basin, shallow, 
regular, sometimes slightly furrow^ed j flesh, yellowish, fine grained, very tender, 
juicy, almost buttery, mild, rich sub-acid, aromatic, sprightly ; core, large for the 
size of the fruit ;. seeds, abundant, ovate, pyriform ; season, November to March. 

Tree. — A moderately vigorous upright grower, forming a medium-sized, round- 
headed orc*liard tree, with rather 
erect slender shoots, hardy and 
healthy, except in rich prairie 
bottom lands. 

Remarks. — In quality this 
variety is almost unsui-passed, 
possessing, when well grown, a 
delicate, rich, pear-like flavor. 
At the north, except in very rich 
ground, how^ever, it is liable to 
spot and blotch with hard fun- 
goid spots that destroy its ap- 
pearance, and partially destroy 
its delicacy. In the sandstone 
soils of the south and west, 
w^herever it is gro^^Ti, it is one of 
the most desirable for the table ; 
but nowhere a profitable variety 
for market purposes. 

* In view of an accumulation of letters from readers of these reports becoming quite bur- 
densome, the author desires to stale that ho is itot a nurseryman, nor in any way connected 
with the sale of trees. 
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CAU^ADA EEINETTE. 

Synonyms, — Canada Pippin, Portugal, Canadian Keinette, Janaurea, Pomme 
de Caen, De Bretagne, Reinette de Grosse du Canada, German Green, Walir 
Reinette, Eeinette du Canada Blanche, Grosse Reinette d^Angleterre, Reinette 
du Canada a Cortez, White Pippin, (erroneously,) Yellow Newton Pippin, 
(erroneously.) 

Fruit. — Size, large to extra large ; form, varying, generally roundish flattened, 
slightly oblique, angular, much ribbed, especially toward the crown or calyx ) 
sometimes the fonii is almost oblong and quite smooth; color, light greenish 
yellow, with frequently a faint blush of red on the sun-exposed side; many small 
dark green specks, sun^ounded with light green suffused beneath the skin ; stem, 
short, set a little inclined on one side in a deep, open cavity; slightly russeted; 
calyx, with short divided half-open segments; basin, with prominent ribs ; flesh, 
yellowish, white, juicy, crisp, tender, sharp, sub-acid, sprightly, aromatic ; core, 
small, compact 3 seeds very dark brown, almost black; season, December to 
May. 




Tree.— A very strong, vigorous, upiight grower while young, fonning a large 
spreading, open orchard tree, quite hardy, productive and profitable. An old 
French variety, dcscnl)ed nearly two centuries ago. 

Remarks. — The continued vigor of tree and excellence of fruit possessed at 
this day by this old variety., disputes strongly all theory of natural life duration 
of sorts. In strong Ijcavy soils its strong open spreading form and productive- 
ness, together with its large-size fi'uit, make this variety one of the most valuable 
sorts for family use or home market. For distant transportation, no white or 
light-colored apple is found to equal those with red skins. 

COGSWELL. 

Synonyms. — Cogswell's Pearmain, Ohio Nonpareil (incorrectly,) Coggeswell. 

Fruit. — 8ize, medium, often above; form, varying from roundish flattened to 
roundish conical, sometimes slightly oblique, very regular and uniform in general 
appearance; color, a rich yellow ground, mostly covered with broken stripes, 
splashes and dots of red, some russet specks and russet around the stem; stem, 
medium kngth, rather slender; cavity, open, regular, often russeted ; calyx, 
medium or small, nearly closed ; basin, medium depth, very slightly fmTowed 
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regular J flesli, yellowish, crisp, juicy, sprightly, tender, aromatic sub-acid; core, 
small; seeds, abundant, dark brown; season, November to March. 

Tree. — A moderately vigorous but healthy grower, forming a round-headed, 
half spreading orchard 
tree, with annual shoots of 
a dark reddish brown col- 
or. A good bearer, pro- 
ducing always fair and 
even - sized fruit. The 
first known of this variety 
was in an orchard iu Con- 
necticut, owned by a Mr. 
Cogswell, from whom it 
took its name. 

Rem APvXS . — Where vcr 
this variety has been 
grown the tree proves as 
hardy as the Jonathan; 
and as the fruit is some- 
what larger, and the tree 
a more upright grower, it 
is by many preferred ; in 
quality, as a table apple, it ranks as best. Grown at the south or southwest it 
proves only a fall apple, ripening early in October and keeping only to Decem- 
ber ; but it is there much increased in size and becomes somewhat russeted. 




EAELY JOE. 

Fruit — Size, below medium ; form, roundish flattened, very regular ; color, 
pale yellowish green, overspread with broken stripes and splashes of dark and 
pale red ; stem, of medium length, rather slender, set in a deep open cavity, 
somewhat russeted; oalyx, small, nearly closed ; basin, shallow; flesh, yellowish 
white, tender, crisp, with a delicate rich pear flavor; core, medium, with an opea 
centre; seeds, abundant, ishort, pyriform; season, July and August. 

Tree. — In the nursery this a slow, stocky grower, but after becoming estab- 
lished in good soil in the orch- 
ard it makes moderately vig- 
orous and healthy shoots, and 
forms an open spreading, 
rather irregular tree of only 
medium size. It produces 
very abundantly and may be 
noted fur its dark colored 
foliage, as well as by its quite 
dark reddish brown anruial 
shoots. Its origin is claimed 
for Ontario county. New York. 

Remarks. — This is one of 
the most delicious of all the 
summer a|)])les. It is com- 
paratively little known or 
grown at the west, probably 
from the trees growing so 
slowly in the nursery as to make their cultivation unprofitable. 

Although of small size, the trees are such good bearers, and the fruit so firm 
for caniage, that were it once gro^^Ti and offered, its sur^erior quality would 
undoubtedly make it always command a ready sale. Like all our early summer 
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ripening varieties, when grown at the south its size is much increased, and the 
tree becomes larger and stronger in its growth. No fruit grower should consider 
his collection complete without this variety. 

ESOPUS SPITZENBEEG. 

Fruit. — Size, medium to large j form, roundish oblong conical, flattened at 
base or stem end, considerably ribbed and irregular on its surface, and almost 
always slightly oblique ; color, a yellowish ground mostly overspread with a rich 
dark lively red, with many irregular dots and small marblings of grayish yellow 
russet; stem, varying, from long and slender to short and stout; cavity, deep, 
regular and open; catyx, small, closed; basin, deep, abrupt, furrowed; flesh, 
yellow, a little tough until fully ripe, when it becomes breaking, crisp, abound- 
ing in a very high flavored rich aromatic juice ; core, rather large, very iiTcgular; 
seeds, large and long, pointed; season, December to March. 

Tree,— A moderately vigorous upright slender grower while young, fonning 

an orchard tree of rather large 
size, with an open spreading, 
but rather drooping head. Not 
productive v/hile young, but 
when old very productive. Re- 
quires a rich strong soil. 
Originated on the Hudson 
liver, New York. 

Rem AUKS. — The Esopus 
Spitzenberglias always ranked 
in quality among apples as the 
Seckel among pears. While 
the trees are young, it is not a 
good bearer, unless growing in 
sandy or gravelly soils, nor is 
the fruit as high flavored as 




from old trees. In some sec- 
tions of the west it has been found a little tender, or rather subject to blight, 
which perhaps could be traced to an unsuitable soil. In all rich limestone soils, 
wherever I have had record of it, the trees are healthy, hardy and productive, 
after arriving at matmity, say fifteen to twenty years. 



HIGBT SWEET. 




Synonyms. — Lady's 
Blush, Trumbull Sweet, 
Fenton Sweet. 

Fruit. — Size, medium 
or above; form, roundish, 
\^ conical, flattened at ends, 
\ often one side enlarged or 
slightly oblique ; color, 
clear pale yellow, with a 
faint tinge of red in the 
I sun, and a fcAV small, ob- 
scm-e, sufl*usc(], reddish 
dots ; stem, medium, often 
short and rather slender, 
usually set a little on one 
side of an open rather deep 
cavity; calyx, small to 
medium, generally closed ; 
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oasiii, deep, abnipt, sliglitly foiTowed ; flesh, white, very tender, juicy, delicate, 
rich, sweet ; core, small, compact ] seeds, plump, roundish ovate, sharply pointed ; 
season, October to December. 

Tree. — A vigorous, healthy, upright grower while young, with moderate sized 
shoots. In the orcl^ard it makes a round, regular, open head, and forms a rather 
large tree, producing almost annually and abundantly a fair even-sized fruit. 
Originated in Trumbull county, Ohio. 

IvEMAT.Ks. — This is, com.parativcly, a new variety, but a very hardy tree, pro- 
ductive, and one of the most delicate and plea.sant of all the sweet apples. It 
is especially suited for table use, or for cooking, or for other uses about the home- 
stead,, but is too tender for shipment. 



LADY'S SWEET. 

Synonyms. — Ladies^ Sweeting. 

Fruit. — Size, above medium to large ; fomi, roundish conical, generally very 
regular 5 color, pale yellowish green, mostly overspread with broken stripes and 
splashes of two shades of red, and many yellowish gray dots, often, unless fully 
exposed to the sun when growing, there is cloudy white over the red, and always 
a bloom on the fruit at gathering ; stem, varying, generally short and stout ; 
cavity, broad, open, not very deep ; calyx, quite small, closed; basin, rather 
shallow or medium depth, rather abrupt, often corrugated; flesh, whitish, juicy, 
crisp, tender, with a sprightly, agreeable, sweet aroma ; core, rather large ) seeds, 
abundant ; season, December to March. 

Tree. — A moder- 
ately vigorous grow- 
er while young, 
foiming a round 
headed medium to 
large-sized tree, fill- 
ed with spray, which 
requires judicious 
care in pruning or 
the fruit is of little 
value; very]^roduct- 
ive. Originated near 
Kewburgli, New 
York. 

liEMAKSS.'— This 

variety, originally 
distributed by the 
Messrs. Charles and 
A. J. Downing from 
Newburgh, New 
York, is, throughout 
that State and many 
sections elsewhere, 

considered as one of the very best and most profitable of sweet apples. The 
trees prove hardy, the fruit is of fair, even, regular size, keeps well, bears carriage 
to market well, and is one of the best for table, cooking, or stock uses. 




WHITE PIPPIN. 



Fruit. — Size, large ; fonn, roundish, oblong, slightly conical, generally regu- 
lar, sometimes a lit Ae oblique ; color, greenish white until fully ripe, when it 
becomes yellowish, or pale yellowish green, often almost lined as if striped, many 
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STiiall dark green specks with sufTused surrounding sliadcs of liglit green j stem, 
generally short ; cavity, deep, wide and open ; calyx, rather small, with generally 
long closed segments ; basin, deep, abrupt, Bomcv/liat fuiTOwed ; iicsh, yellowish 
white, crisp, tender, juicy, sprightly sharp sub-acid, with a pleasant but not 
peculiarly rich aroma; core, small, compact; seeds, abundant, light brown j 
season, December to March. 




Tree. — A very thrifty, upright, hardy, healthy, and vigorous grower, with 
strong dark brownish red shoots and large leaves, fonning a large upright, 
spreading, open orchard tree, very productive and profitable. 

' IIemarks, — The origin of the White Pippin is as yet unknown. It can be 
traced only to the earliest nurseries and orchards in southern Ohio, from whence 
it has been largely distributed, and generally proved profitable. Like other 
varieties of winter fruits its size is somewhat increased when grown far south, 
and its keeping qualities reduced, so that it is rarely found south of Kentucky 
later than January or February, while in the north part of Ohio and Now York 
it often keeps until May and J une. 

SUMMER HOSE. 

Sijnonyms. — Woolman's Hai^vest, Lippincott. 

I'ruii. — Size, below medium; fonn, roundish, flattened, regular ; color, glossy 
pale ycilovv*, blotched and splashed, and streaked with two shades of rich red, 
few minute dots; stem, varying from stout to slender; cavity, narrow, pretty 
deep; calyx, with recurved segments partially or quite closed; basin, broad, 
open, pretty deep, slightly furrowed ; liesh, hue grained, white, tender, crisp, 
juicy, sprightly, agreeable, sub-acid ; core, medium to large ; seeds, abundant, 
short, plump, full, round, ovate; season, July and August. 

Tree. — A vigorous, healthy grower, with short jointed stout shoots, forming 
a small or medium sized orchard tree, vdth an irregular spreading head ; v«ry pro- 
ductive. Originated in New Jersey. 
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Fig. 2. AKCH DUKE. 
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Remarks. — Where- 
evor grown the Summer 
Rose proves one of the 
most desirable of early 
summer fAits for family 
use. It is an early bear- 
er, continues a long time 
in ripening, much longer 
than most of early va- 
rieties, and although not 
quite as rich in quality 
as Early Joe or Garden 
Eoyal, it nevertheless 
has a sprightliness that 
makes it ahvays admired, 
and fits it well for the 
dessert or for cooking. 
It is valuable as a mar- 
ket sort where quality is 
ranked before size. 



Synonyms, — Griote de Portugal, Portugal Duke, late Archduke, late Duke, 
(incorrectly.) 

Fruit. — Size, large ; form, round, heart-shaped, compressed ; color, dark, 
shining red,- stem, long and slender; flesh, light red, slightly adhering to the 
pit, tender, sub-acid, rich, and very good ; season, early in July. 

Tree. — A vigorous, healthy, upright grower, with long, broad oval, dark rich 
green foliage, slightly serrated, and the petioles a little Ijronzed. Old bearing 
trees become slightly pendulous, but the general habit is quite upright. It is an 
old English variety, first described by Lindley. 

Remakks. — Of all the varieties of the Duke chemes the Archduke is decidedly 
the best, being more vigorous, quite hardy, very productive and ripening its 
fmit evenly. In sections where the more tender cUiss of sweet cherries fails to 
succeed, this variety supplies a want, and offers tiUj)Lrior claims to cultivation. 
The true variety is somewhat rare, as the coaimon late Duke is often sold for it. 

BLACK EAGLE. 

Frmt — Size, above medium to large ; form, obtuse, heart-shaped ; surface, 
smooth, even, regular; color, reddish purple, becoming nearly black at maturity; 
stem, medium length, rather slender, inserted in a round regular basin j tlesh, 
deep purple, almost or quite tender, with a licli high flavored juice, superior to 
any other black cheiTy except Black Ha.vk ; season, early in July. 

Tree. — A short jointed, stout, strong grower^ with large leaves, producing only 
moderately while young, but abundaiitly when the trees have acquired some age 
The fruit is borne in pairs and threes. It is an English variety, originated by 
the daughter of Mr. Knight, in 1806, from seed of the Bignrreau fertilized l.y 
the May Duke. • 

Remajrks. — This is one of the richest in quality of all the sweet cherries, 
and also one of the most hardy trees. Its unproductiveness while young has 
almost thrown it out of cultivation, but it is a variety that should be retained, 
and one or more trees planted in every orchard for family use. 
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kirtland's mokello. 



Synonyms. — Large Morello, Kirtland's large Morello. 

Fruit. — Size, large for its class ; form, roundisli j color, rich shining dark red j 
flesh, tender, juicy, acid, rich, high flavor; stem, rather short, inserted in a nar- 
row round basin — ^bome in pairs ; pit, quite small ; season, early in July. 

Tree. — A vigorous, rapid grower, spreading, and, like all the Morellos, a little 
drooping yet upright, forming a very handsome tree of something above the 
ordinary range of its class. The wood appears to be combined with Duke and 
Morello, while the leaf is strictly Morello. Originated by Professor J. P. Kirt- 
land of Ohio. 

Remaiiks. — In sections of the southern and western States, where the sweet cher- 
ries are unsuccessful generally, this variety is one of the best, in connection with 
the Early Richmond, Louis Philippe, and others, to form the orchard. It is not a 
great bearer, but its fruit is evenly distributed over the whole tree, and is of 
uniform size, large, very handsome and good. 

OHIO BEAUTY. 

Fruit. — Size, large ; form, round, obtuse heart-shaped, sometimes nearly 
round ; suture, slight ; color, yellow, light ground, mostly overspread, and somewhat 
marbled with dark, rich, and pale reds ; stem, rather long and slender, and set 
in a deep open basin j flesh, yellowish white, tender, juicy, delicate sweet, witji 
a rich fine sprightly flavor 5 pit, small, oval ; season, last of June. 

Tree. — A healthy, hardy, vigorous, rather short-jointed grower, forming a round 
open headed tree, that comes very early into bearing and produces abundantly. 
Originated by Professor J. P. Kurtland, of Ohio, in 1843. 

Remarks. — This variety was first sent out in 1847, and, so far as I can learn, 
wherever it has been grown has proved superior to the claim made for it by its 
originator. In no place that I can learn of has the tree ever shown any sign of 
disease, and it is reported as being grown successfully where the Black Tartarian 
and Elton have failed. 

NECTARINES. 



ETBTJGE. 

Synonyms. — Common Etruge, Anderson's, Oatland^s, Claremont, Temple, 
Spring Grove, Peterborough, (incorrectly.) 

Fruit. — Size, medium to large ; form, roundish, inclining to oval ; sutm'e, 
deepest toward the apex ; skin, smooth, of a pale greenish ground, becoming, 
when well ripened in the sun, nearly covered with a deep violet or blood red, 
distinctly dotted with minute brownish specks ; flesh, greenish white, slightly 
stained with pale red next the stone, from which it separates freely, veiy juicy, 
melting, rich, and high flavored ; stone, medium size, oval, slightly pointed, quite 
rough and of a pale color ; season, early in September. 

Tree. — The tree is a vigorous, hardy and healthy grower, with crenated leaves 
having uniform glands ; flowers, small, and of a pale dull red \ of English origin. 

Remarks. — The nectarine is one of the choicest of our stone fruits, and the 
trees are as easily grown and more hardy than the* peach, while to insure the crop 
of fruit no more caie is requisite than to insure that of the plum — the curculio 
being the only obstacle to success. The variety figured aiad described here is 
one of the very best and hardiest. 
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PEACHES. 

GEOEGE THE ITOUETH. 

Fruit — Size, medium to large ; form, roundish, divided by a broad deep suture, 
making one half appear larger than the other 5 skin, yellowish white, dotted 
with dark bright red, and shading into a rich dark red cheek where fully exposed 
to the sun j flesh, w^hitish, pale red next the stone, melting, juicy, with a rich, 
luscious flavor stone, small, separating freely from the flesh ; season, last of 
August. 

Tree. — A moderately vigorous grower and regular, uniform, moderate bearer, 
producing its fruit evenly distributed and all of unqualified excellence. The 
flowers are small and the leaves have obscure globose glands. Originated in 
New York c\iy. 

Remarks. — Although the peach, like the straw^ben.y, may be termed an 
evanescent fruit, yet fhere are a few old varieties whose excellent qualities surpass 
all those of more recent origin, of which is the one here described. It is not a 
profuse bearer, and hence its buds are so generally well perfected that it often 
sustains uninjured a gxeater degree of cold than many other varieties, and when 
it fruits all the specimens are nearly equally good. The large Early York, 
Haines's Early, Walters's Early, and one or two more popular market sorts, 
undoubtedly sprung from this ; and while possessing some superior qualities for 
market orchard, have none of them the richness and delicacy of this sort for table 
use. 

NOBLESSE. 

Synonyms. — Lord Montague's Noblesse; Mellishe's Favorite, Vanguard, No- 
blest, Double Montague. 

Fruit — Size, above medium to large ; form, roundish, sometimes with a hollow 
at the apex and a small point. Sometimes it is roundish oblong, and the point 
at apex quite prominent. Skin, pale greenish white, marbled and streaked with 
two shades of dull red in the sun, occasional faint blotches of red on the shaded 
side 5 flesh, greenish white, very juicy, melting with a rich, delicious flavor ; 
stone, large, obovate, pointed, separates freely from the flesh, and without any 
stain of red ; season, early in September. 

Tree. — A moderately slow grower at the north, and somewhat liable to mildew 
when not in good ground. At the south it grows more vigorously, and does not 
mildew. The flowers are large and the leaves sen-ated without glands. Orig- 
inated in France. 

Remarks. — The Noblesse is one of the old varieties, whose good qualities 
have as yet been unsurpassed by any of recent origin. It is of the richest and 
highest flavor, and being entirely white at the stone, is quite desu-able for canning 
or preserving. 

PEARS. 

DIX. 

Fruit. — Size, large ; form, oblong, pyriform j color, pale yellow, becoming 
deep yellow when well matured, with many distinct irregular-sized russet dots 
and patches, and considerably russeted around the stem ] stem, rather short, stout, 
thickest at each end, set obliquely or with a raised lip on one side, with little or 
no depression ; calyx, small for the size of the fruit ; basin, shallow; flesh, yel- 
lowish white, moderately fine-grained, juicy, melting, rich, sweet, slightly per- 
fumed ; core, marked with a dark, gritty circle, and the same extending toward 
the stem ; season, October and November. 
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Tree. — A vigorous, upright gi'ower, with pale yelloW; slender shoots, sometimes 
thorny, quite hardy, unproductive while young, but an abundant bearer when 
the tree becomes of mature age, say 10 to 15 years from planting; originated 
in Boston, Massachusetts, in the garden of Madam Dix, and fruited for the first 
time in 1826. 




Remaeks. — Although the Dix is comparatively a long time before coming in- 
to bearing, so far as I can learn it proves an earlier bearer and a better fruit south 
than in its own locality j and such is its vigor and hardihood that it is yet one of 
the most vaUiable sorts for extensive orchard planting; for, when it once com- 
mences bearing it produces abundantly, of a regular, even, large fruit, desirable 
for table or market. 
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TAllADISE d'AUTOMXE. 

Si/noniims. —A^itimm Ptiradise, CalcLasse Bosc, Maria Kouvelle, Princess 
MariaiiTie. 

FnnL — Size^ large ; form, obovato, obtuse, pyriform, witli an irregular, uneven 
surface ; cojor, dull yellow, mostly overspread with a briglit cinnamon russet, 
deepening on the sunny side ; stem, rather long and slender, largest at ends, and 
obliquely attached to the fruit by fleshy wrinkles, without depression; calyx, 
rather large, open, wnth reflexed segments; basin, abrupt, fuiTOwed ; flesh, yel 
lowish white, slightly granulous, juicy, buttery, melting with a- delicious, rich, 
vinous, aromatic flavor; core, small; seeds, full, long, pointed; season, Septem- 
ber and October. 




Tree.— A vigorous, strong grower, w^ith long, reddish brown shoots, dotted 
with many hirge, wijitish giay specks; at first the tree is quite upright, but it 
soon bec'unjefc half pf/ndulous, spreading, open, and rather straggling; an early 
and very abundant l)earer ; of foreign origin. 

Hemakks. — As a btand^ird orchard Fruit, the Paradise d'Automne is by many 
eminent pomologists regarded as even su})erior to the Beune Bosc, wdiich it some- 
what resembles both in tree and fruit. It is a variety that as a standard comes 
early into bearing, and produces abundantly a fruit that in quality has few to 
surpass it. 
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THE FEUITS OF FLORIDA. 



11 Y Geo. W. Atwood, St. Augustine, Floiiida 



In considering the subject of this communication, the writer woukl prenuse 
that comparatively few among our own people are aware that Avitliin less than 
60 hours' travel by railroad from New York city, in our owm country, there exists 
a fairy-like land of fruits and floW'Crs, not less beautiful, inviting, or attractive 
than that described by the dramatic poet in his picture portraying the romantic 
and blissful abode w4iich the ardent lover had prepared for his mistress upon the 
shores of the Lake of Come, and whose balmy breezes and delightful atmos- 
phere are ever redolent with the odorous perfumes of fragrant flowers, and ever- 
expanding blossoms of the orang^e, and w here 

"the lemon, orange, and the lime, 
Amid their verdant umbraj^e countless plow 
With fragrant fruits of vegetable gold 

and where all the semi-tropical fruits, as the orange, the lemon^ the limC; the 
citron, the olive, tlio fig, the pineapple, the banana, the guava, and the palm are 
produced in gi'cater perfection of quality, flavor, size and form, than in the more 
tropical climate of the West Indies and Brazil, and w^ith less care and attention, 
and wdth greater exemption from the vicissitudes of climate and the hazards of 
injury from the insect tribe, than are the common fruits of the north, as the apple, 
the pear, the peach, or the plum. 

Nearly every forest and w^oodland, south of 30^ north latitude, abomid with 
groves of the wild orange, some of which are of enormous extent.* It is from 
these sources that the numerous groves of sw'eet oranges, limes, lemons, and 
citrons are collected, by digging the wild trees of the sour and bitter-sweet 
varieties in the forests and hummocks, and transplanting them into groves, at 
uniform distances, where the new^ shoots are permitted to grow, and are then 
budded with the sweet orange, lemon, &c., and thus are established groves of 
every desired variety intended for the supply of the market. 

Whether the orange was introduced into Florida by tho early Spaniards, or 
some unknown previous race, is yet a mooted question, and w'ould require more 
space than the limited character of this article W(nild admit to give the view-s of 
the wTiter, or the different theories of others on tlie subject. 

The orange or Citrus family of fruits, comprising all the varieties of the orange, 
citron, lemon, lime, and shaddock, numbers more than 100 know^n varieties. 

Dr. Sickler, who spent six years in Italy, and paid great attention to the kinds 
and culture of the Citrus family, published at Weimar, in 1815, a quarto vol- 
ume, called Vollkommene Orangerie Gartner, in v/hich he describes 74 sorts. 
He arranges the whole into tw-o classes, and these classes into divisions and sub- 
divisions, without regard to their botanical distinctions or species, as follows : 



Lemons — 

Cedratpi, or Citrous 4 sorts. 

• Kound lemoii.-i 6 sorts. 

Pear-shaped lemons IJ sorts. 

Cjiindrical lemons 4 sorts. 

Gourd-shaped lemons 2 sorts. 

Wax lemons 5 sorts, 

Lumies lemons 8 sorts. 



*The writer of this visited one of these groves iu east Florida, paid to be 10 miles long, 
and varying from half a mile to a mile in width. 
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Cedrat, lemons or citronais 
Limos 



, 6 sorts. 
4 sorts. 



Jiitter orarig-es 
Sour oraDfjes.. 
Sweet oraupcs 



G sorts. 
G sorts. 
1*2 sorts. 



Few other classes of fruits are more easil}^ propagated than the citrus^ and all 
of the species may be rapidly increased and produced either by seeds^ cuttings, 
laj-ers, grafting, or budding ; the lime being the most difficult, and the citron the 
most easy of propagation. They differ from deciduous fruits in the respect that 
like always produces like, the seed of every variety invariably producing its 
kind. Cuttings of thrifty wood, two years old, strike fibres as readily as younger 
wood, though the mode of propagating almost universally adopted in Florida is 
by budding upon young stocks from the nursery, or from the larger stocks 
obtained from the forests. The citrus family of fruits is supposed to have orig- 
inated in the warmer parts of Asia, and to have derived its name from the town 
of Citron, in Judea, though it has been cultivated from time immemorial in 
middle and southern Europe, and is now cultivated almost throughout the world, 
and in no higher degree of perfection than in cast Florida, south of the 30° north 
latitude. 

The OeanCtE, ( Citrus aurantium.J — The cultivation of the orange in east Flor- 
ida, previous to 1835, had attained a degree of considerable commercial import- 
ance, and the exports of this fruit from the small city of St. Augustine are said 
to have amounted to $100,000 annually. 

On the St. John's river, and in some parts of west Florida, as at Tampa bay, 
groves were being established as a source of commercial supply ; the west coast 
is not considered as favorable for the cultivation of this fruit, on account of its 
rough winds, as is the east coast. 

In February, 1835, a very severe frost visited the State, and most of the 
orangx) groves and other semi-tropical fruits were destroyed, or nearly so, leaving 
only the stumps and roots to spring again. Many of these sent up shoots, and 
began to encourage hopes of retmning prosperity to this branch of industry. 
These hopes were not permitted to be realized, however, for, in 1842, an insect 
called the orange coccus, or scale insect, appeared in the orange groves, and 
spread with great rapidity over the whole country, almost totally destroying 
every tree attacked. This terrible calamity continued for 10 or 12 years, and 
bid defiance to almost every effort made to stay its blighting force. Many 
became discouraged in the contest and abandoned further attempts to re-estab- 
lish this heretofore agreeable and profitable branch of industry. In 1853, how- 
ever, the insect began to decrease in numbers and finally disappeared, since 
which time most of the gi'oves now in the State must date their birth j although 
there are probably not now 50 bearing trees, where there were 1,000, (some of 
which were 100 years old,) prior to the great cold of 1835, when the mercury 
fell below zero, yet a new interest is being revived in the cultivation of this 
fruit, and new groves, probably not less than 50,000 trees, have been planted in 
east Florida since the close of the rebellion.* 

The orange from the seed produces fruit in from 7 to 10 years, depending 
upon situation, culture, &;c. Groves made from wild stocks, usually cut oft' at a 
height of three to four feet from the ground, and the new shoots budded, gen- 
erally produce fruit in three years. The number of oranges produced from a 
single tree varies from 100 to 10,000, atcording to the age, situation, and treat- 
ment of the tree. The trees are usually set 20 foet apart, and an acre will con- 
tain about 100 trees. Florida oranges were usually sold, previous to 1835, at 
$7 50 to $10 per thousand. Now a demand exists for twenty times our present 



*A more recent writer in Florida estimates that from 75,000 to 100,000 orange trees were 
transplanted and budded last year : and at least 150,000 since the close of the rebellion. — Ed. 
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supply, at ^15 to $20 per thousand, as they hang upon the trees. The present 
number of bearing trees m east Florida probably does not exceed 10,000. 

The Lemo^^ is produced in east Florida to a degree of perfection far sur- 
passing the same fruit growTi in the West Indies, Sicily, Ital}^, or Spain, and 
persons familiar with this fruit in those countries are rather disposed to dis- 
credit the statement that the lemons of Florida are of the same variety of fruit. 

The writer has a Sicily lemon tree in his garden, which, last season, produced 
many lemons that w^eighed 2 J pounds each ; and it is not an unusual circum- 
stance to pick from the same tree lemons wx^ighing 1\ to pounds each. 

The lemon, lime, citron, and shaddock are all produced and propagated in 
Florida in the same manner as the orange, and of a quality superior to those of 
other countries. 

Tee LiitE, (Citnis limeUa.) — There are five of the acid varieties of this 
fruit named in English nursery catalogues. The juice of the lime is prefen'ed 
to that of the lemon, as being more wliolesome and agreeable. 

The CiTrwON, ( Citrus medica.J — This fruit is commercially known in the United 
States as a preserved confection, imported fi'om the Mediterranean in oblong 
boxes, weighing 20 to 25 pounds each, and used by families as an addition to 
fruit cake, pies, &;o. It is a native of the warm regions of Asia. Heretofore 
but little attention has been paid to the cultivation of this fmit in Florida, except 
for variety and ornament, and it is not usual to observe more than one or two 
trees in a large garden of several acres in extent, though it is grown here with 
the greatest ease and perfection, frequently producing fruit weighing 10 pounds, 
and there is no doubt but that it may be cultivated, preserved, and introduced 
into our home markets as an article of commerce, with great profit to the pro- 
ducer. There is no other variety of this species so easily }iri)pagated, and none 
more hardy, or that yields its fruit so quickly, or produces more almndantly ; 
and the circumstance that both the fruit and the sugar for preserving it are pro- 
duced in the same field, with equal facility, gives to the American cultivator a 
great advantage over the foreign producer in our market. The citron prepared 
and preserved by private families in Florida for home use is of much finer quality, 
lighter colored, and more transparent than the impoiled. 

The writer supposes that the citron fruit may be profitably grown and sold here 
in its green state at four to five cents per pound. I'lie price of sugar in Florida, 
before the war, ranged from four to six cents per pound, and at the same period 
the wholesale price of the imported citron in New York irom 15 to 20 cents per 
pound, and now in the same market the price is about 25 cents per pound. 

It will be apparent to most persons that the cost of preparing this fniit foi 
market on a large scale need not be great, and that the combination of two articles, 
green citron and sugar, the cost of producing which does not exceed one-half 
their actual value, where the two are combined, must leave a large margin of 
profit to those who engage intelligently and with proper facilities in the business 
of cultivating and preparing this article for market. 

The writer has several citron trees in his garden which produced fruit in one 
year from the bud in the stock of the sour or wild orange. 

The Shaddock, f Citrus dccumana.J — A native of India or China, is now 
cultivated in all warm climates, and is called Arancio Massino by the Itab'ans, 
Granger Pampelmouseby the French, and sometimes in thiscountr}^ Moch -orange, 
or ForV)idden Fruit. It was brought from China to the West Indies by Captain 
Shaddock, from whom it derives its present name. There are at least sis varieties, 
only one of which is useful or desirable as a fruit. Some of these attain a very 
large size, frequently weighing 10 to 14 pounds. It is chiefly used for ornament 
or show, and where several sorts of oranges are presented at dessert it forms a 
striking addition to the varieties in the vvay of contrast. 

The most desirable variety of this fruit, is sometimes called Grape Fruit. It 
possesses a reddish pulp, with most agreeable sub-^cid sweetness, and is excellent 
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for quenching thirst ; and from the thickness of its rind will keep longer than the 
fruit of any other of the citrus family. This variety is well worth cultivating 
for the excellence of its solid vinous pulp, which furnishes a substitute for other 
acid fruits in pies, tarts, jellies, &:c. 

LoQU^ T, [Eriohotrya Japonica.J — This fruit is known in the south as the Japan 
plum. The tree is an evergreen, and grows 10 to 20 feet high, and is desirable 
in every southern garden on account of its hardiness, withstanding a greater 
degree of cold than any of the semi-tropical fruits. It ripens its fruit in February 
and March, when most other fruits are gone ; is a profuse bearer, and is readily 
propagated by seeds and cuttings. 

Pine-Apple, ( Ananassa sativa.) — This fruit is grown in some of the gardens 
at St. Augustine, but at a point so far north that some slight winter protection is 
necessary. At Cape Ca-rnaveral, 100 miles south of St. Augustine, it is pro- 
duced in great excellence and perfection, the pines frequently weighing 9 and 
10 pounds each. 

This fruit is easily propagated from suckers and crowns, the former preferable, 
however, the fruit maturing in three to four months after planting the suckers. 

Pap AW, ( Carica papaya. J — The fruit of this tree is sometimes called the 
Bread-fruit, and is a native of South America. This remarkable tree, though 
not much cultivated at the present time in Florida, is worthy of greater attention, 
not only for the excellence of its fruit, but also for its other extraordinary 
properties. The tree attains a growth of 20 feet in height, and yields a large 
supply of fruit in three years from the seed, and should be in every garden 
in Florida south of 30° north latitude. It thrives well and bears profusely 
at St. Augustine. The fruit is pear-shaped, of a light yellow color, varying 
in size from three to live inches in length and from two to four inches in 
diameter, and is not unlike a very ripe muskmelon in taste and flavor, though 
sweeter. It may be pared and sliced and eaten raw as a dessert fruit, or cut into 
slices and soaked in water till the milky juice is out, and then boiled and served 
as a sauce, or, by the addition of lemon or lime juice, it supplies a most excellent 
substitute for apple sauce or tart fruit, to which it is scarcely inferior. The juice 
of the pulp also forms an excellent cosmetic for removing freckles from the skin, 
and the leaves are frequently used, in the French West India islands, instead of 
soap for cleansing linen. Its remarkable medical properties, however, are most 
important, as it is the most povv^eml vermifuge known, a single dose of the milky 
juice of the unripe fniit, or of the pov^-dered seeds of the ripe fruit, being sufficient 
to cure the worst cases, and extirpate every worm from the system of the patient. 

The most extraordinary property of the papaw tree is that related by Dr. 
Browne, in his Natural History of Jamaica, in which he says that the toughest meat 
or poultry may be made perfectly tender for cooking by steeping for eight or 
ten minutes in the milky jrJce of this tree. Dr. Holden, who witnessed its 
effects in the island of Barbadoes, says, in the third volume of the Wernerian 
Society's Memoirs, tliat the juices of this tree cause a separation of the muscular 
fibre in meats that have been immersed therein, and that the vapor of the 
tree serv^es the same purpose, it being a common custom vv ith the inhabitants to 
suspend joints of meat, poultry, &c., in tbe upper branches of the trees to soften 
and prepare them for cooking. ThompvSon, in his System of Chemistry, makes an 
extract from a French work on chemistry entitled Annalesde Chimie, which states 
that "fibrine had been previously supposed to belong exclusively to the animal 
kingdom, but that this tree had been found to contain this substance." 

The papaw tree is a perpetual bearer of fruits and flowers, or blossoms, and 
yields enormous quantities of fruit, a single tree supplying enough for a large 
family. 

CusTAUD Apple, (Anona reticulata.) — -'Sometimes called sugar apple. There 
are upwards of forty v^irieties of this fruit, and nearly all tlie species are edible. 
Almost every tropical country lays claim to its own favorite variety. In Peru 
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it is greatly esteemed, and considered not inferior to any other fruit in the world. 
The species derives its English name, Custard Apple, from the consistence of 
the pulp of the fruit, and its rich color, fragrant odor, and handsome appearance, 
are well characterized in the expression, " Apples of gold in pictures of silver." 

The Spanish- American Chcriraoyer, fAnona cJierimoliaJ and the West India 
Soursop, (AnonamuricataJ Sweetsop, j-wowa squamosa J and Alligator Apple, 
(Anona palusirisj are of this genus. 

This delicious fruit is produced in excellent perfection as far north as St. 
Augustine, and is easily propagated from seed. 

Fig-Mahigold, (Meseinhryantliemum.) — Of this genus of fruit, there are 
upwards of 340 difierent species described by botanists, the larger portion of 
which are natives of the Cape of Good Hope. Probably not more than ten or 
twelve varieties are known and cultivated in Florida. 

The ease with which this excellent fruit is propagated, and its great produc- 
tiveness, yielding two annual crops in southern Florida, and always bearing 
abundantly throughout the State, should be a sufficient inducement for the exten- 
sion of this branch of horticulture for the supply of our home market at least. 

It is easily propagated from cuttings and seeds. 

GuAiAYA, {Fsidiimgiiaiava.) — The name, Guaiava, is a coiTuption of the 
Spanish word guaydba. Of this fruit there are 17 different species. It is an 
evergreen tree or shmb, and indigenous to Brazil, Spanish America, and the 
West' Indies. It is propagated by cuttings and seed, and is sometimes liable to 
injury from severe frosts north of 29° north latitude, but south of that lino it is 
ever bearing, yielding its delicious, aromatic, and wholesome fruit all the year 
round. Only three or four varieties are known and cultivated in Florida. 

In the island of Cuba, and in Brazil, the varieties produced are more numerous, 
and large quantities of the Iruit are made into jellies for exportation to all parts 
of the world. 

The fruit of the common Guaiava is pear-shaped, of the size of a large hen's 
egg, and sometimes larger, and has a smooth, pale yellow skin, enclosing a 
many-seeded pulp of delicious acidity. In some varieties the pulp is of a light 
cream, and in others a pale reddish color. 

This fruit is greatly esteemed wherever known, and being slightly astringent, 
as well as mucilaginous, is very beneficial in bowel complaints. 

The roots and leaves are also astringent, and are regarded as excellent for 
strengthening the stomach and bowels. 

The plant is propagated by seeds, cuttings, and suckers. 

Pomegranate, {Punka granatum.) — This delicious shrub, or bush-like 
tree, is a native of Persia and Syria, and grows wild in those countries. It is 
perfectly hardy in all parts of Florida, and as far north as Hilton Head, South 
Carolina, and is widely cultivated and much esteemed in this State for the excel- 
lence of its fruit, as well as for the medicinal properties of the rind and the flowers, 
which are not only an excellent febrifuge, but powerful astringents, and often 
used with great benefit in cases of diarrhoea. The pulp of the fruit is a delicious 
sub-acid substance, similar in taste and flavor to the red currant, and is excellent 
for allaying heat and quenching thirst, and is gently laxative. 

The fruit of the pomegranate is spherical, the size of an orange, with a gourd- 
like shell or rind, which is filled with seeds, enclosed in membranous cells and 
surrounded with a juicy, reddish pulp. 

There are several varieties of this fruit, comprising early, medium, and late. 

The early and the medium varieties have a pale yellow skin or rind, with a 
beautiful tinge of red upon the side or cheek, and are sparsely dotted with fine 
pippin-like spots. The later sorts have a dark russet-colored rind, and the seeds 
are of a pale pink color. 

This tree bears a beautiful urn- shaped scarlet flower ; and there is no tree 
more showy than the pomegranate when in flower. 
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The fruit begins to ripen at St. Augustine, Florida, about the middle of Jnly, 
and continues till the middle of Deecmbei. It bears transportation well on 
account of its hard rind, keeps for several weeks after it has been taken from the 
tree, and no doubt niay be made a profitable market fruit. 

It is increased by cuttings, layers, and suckers, and thnfty wood two years old 
will strike fibres as readily as younger wood. 

Banana, (Musa paradisiaca.) — Of the banana and plaintain, {Musa Bajnen- 
twm^) there are several species. They are ihcreased by suckers, and require a 
rich, moist soil, with warm exposure. Some varieties of these plants are success- 
fully cultivated as far north as Femandina, in 30** 45' north latitude. The best 
variety for cultivation north of 2 8"* north latitude is the one known ViS Musa 
paradisiaca cave^idishii. This is the most hardy, and seldom attains a height 
above eight feet, while the more tender kinds often grow twenty feet high. 
When the plant is fruiting, and all the flowers are set, it is advisable to cut off 
the spadix an inch or two above the last tier of perfectly formed fruit, in order 
to hasten and perfect the remaining frait. 

There are few more excellent or delicious dessert fruits than the banana, and, 
as a food plant, its importance and value, as compared with other food plants, 
can hardly be over-estimated. In an economical point of view it has never been 
appreciated in Florida, where but little attention has been given to its cultivation. 
When it is realized that a plantation of bananas once established has never to 
be renew^ed, and that one acre of this fruit will produce as much food as 130 acres 
of wheat, or 4r5 acres of potatoes, its value and importance will be re^adiiy 
acknowledged. . •. . 

As this plant is a great feeder, and when once planted lasts for a lifetime, it 
is of the utmost importance that plantings should be made upon strong, rich fcioiJ, 
or that the plants be kept highly manured, te secure permanent supplies of the 
best fmit. 

In Brazil and other tropical countries plantations are formed by setting the 
phuits twenty feet apart; but as the kinds usually planted in those countries are 
of a larger species than those recommended for northern Florida, plants of the 
Musa paradisiaca cavendishii variety should be set ten feet apart each way, and 
in a good soil they will soon cover the ground, as they increase rapidly under 
favorable circumstances. Each plant produces one, and only one, bunch of 
bananas, when it is cut down with a sharp spade or axe to give place to succeed- 
ing plants. 

When the enormous yield of this fruit is considered, and it is taken into account 
that when once properly planted it needs no other attention than simply gather- 
ing thafniit, and that at reasonable prices the demand would be almost unlimited, 
it is e\ndent that its cultivation could be made very profitable. 

Daxjs Palm, {Ph<Bnix dactulifera,) — This excellent and valuable fruit is culti- 
vated with entire success south of 28** north latitude, and the tree often periects 
its fruit aa far north as 30° north latitude. Numerous large and beautiful speci- 
mens of this tree may be seen in the gardens at St. Augustine. It is one of the 
most beautiful trees of the vegetable kingdom. Its long, graceful, ever-verdant, 
ever- waving, ever-changing branches make it the most picturesque of all others 
for landscape gardening, and should adorn the grounds, of every homestead in 
Florida. 

The fruit is grcjatly and justly esteemed by the inhabitants of Egypt, Arabia, 
and Persia, on account of its concentrated and nutritious properties ; large num- 
bers subsist almost entirely upon it. It is generally the sole food of the Arabs 
and their camels on their long and tedious journeys over the desert, the voyagers 
feeding upon the fruit and the animals upon the stones. The inhabitants of these 
countries also boast of the medicinal qualities of the date-fruit, and of the numer- 
ous uses to which the different productions of this tree may bo applied. From 
tlie leaves they make couches, baskets, bags, mats and brushes ; from the branches 
10 
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or stalkSj cages lor tlieir poultry and fences for their gardens j from the fibres of 
the trunk, thread, ropes and rigging ; from the sap, a spirituous liquor, and the 
body of tlio tree furnishes fuel. 

The Date-palm is propagated from the seeds and suckers, but more successfully 
from the former. The cultivation of this fruit should be gieatly extended, as it 
may become an important and profitable resource of the inhabitants of southern 
Florida. The bunches or clusters of thig fruit often attain a weight of 15 pounds. 

Geapes, {Vitis.) — The finer European varieties of this fruit, such as are culti- 
vated under glass at the nortb, are all hardy and are grown more or less success- 
fully in the open air in Florida, ripening at St. Augustine about the first of July. 
But the same diseases which have aflbcted this valuable fmit in other countries, 
and in our owii^ have been more or less prevalent here. The northern or native 
varieties have not been sufficiently tested to form a correct estimate of their value, 
as compared with their European rivals, for cultivation in this climate. 

Several vineyards, consisting of northern vines, w^ere established on the St. 
J ohn's river just previous to the breakiiig out of the rebellion, dming w^hich they 
were abandoned, and their cultivation has not since been properly or actively 
resumed, It*is believed, however, by some who profess to know, that many of 
the northern varieties will succeed well in this climate, and that their introduction 
will prove an advantage. 

East Florida is generally flat, however, and the mean level of water in the 
ground only two to eight feet from the surface, according to the season, wet or 
dry; and as the vine imperatively demands a uniformly dry, calcareous or rooky 
soil, and to insure the best condition for its successful propagation should never 
stand in vrater, it would seem that Florida is not the natural home of the grape, 
and that intelligent or experienced vine-growws would not select it for the pur- 
pose of establishing vineyards, with the expectation of complete success. 

The Peach, [Aniygdalus Persica,) — This tree is long-lived, healthy, and vig- 
orous throughout Florida, and is never subject to injuries from the peach worm 
or the diseases w^hich so universally afflict the fruit in the northern States. 
The most delicious peaches may be raised almost without care by every family, 
and in abundance sufficient even for the economical feeding of swine. The early 
varieties of this fruit ripen in the beginning of June, and the latest sorts continue 
until late in August. The earliest and the latest varieties should be chosen for 
cultivation in Florida, as the rainy season commences in July and continues 
throughout that month, caiising much of the maturing fruit to crack. 

The Nectarine, (Awygdalus Persica.) the Apeicot, {Prunus Armeniaca^) 
and the Almond, (Amygdaius communis,) are all at home in Florida, and not 
less vigorous, healthy, or productive than the peach ; and all who will take the 
trouble to plant and care for the trees may be assured of an abundant reward. 

The Plum, (Pruniis domestical) and Prune, • (Pnm«*s domestical) are also 
healthy and productive, being entirely exempt from the ravages of the curculio 
so prevalent at the north. All the varieties of the wild plum are indigenous 
and abundant in nearly every part of the State. Many of the varieties are of 
excellent quality, and, when cooked, form a delicious preserve for family use or 
for canning. 

Pears, {Pyrus communis ,) and Quinces, (Cydonia vtdgaris,) are worthy of 
more attention than they have heretofore received. It is believed that some vari- 
eties of the former will do well, but as yet their cultivation has not been suffi- 
ciently tested to fix their status among the fruits of Florida. 

Apples, (Pyrus malus.) — The cultivation of this fruit here is of doubtful 
utility, though it is believed that some of the earlier varieties may be advanta- 
geously introduced. The writer has a dozen young trees in his garden, planted 
two years since, which are growing thriftily and give excellent promise. 

The Olive, (Olca Europcea,) succeeds w^ell in the more northerly part of Flor- 
ida, and this year fine crops have been gathered at St. Augustine ; but it is 
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believed that the latitude of Fernandina is more favorable to their successful 
cultivation than the fonner point. 

The Madeira Nut, or European walnut, {Juglans regiaj) and the Pecan nut, 
[Garya olmformis,) succeed well and produce abundantly as far south as St.* 
Augustine and at Key West; the Cocoa-nut, (Cocos miciferaj) and Brazil nut, 
(Bertliolletia excelsa,) attain their highest degree of perfection. 

Melox, {Ciicumis,) — Floridians think, and often remark, that this fruit is 
nowhefe else produced in such high perfection as in Florida. The watermelon 
( Cucumis eitrulltts) matures as early as May at St. Augustine, and might be 
made a profitable source of supply to northern markets from this place. 



CULTURE OF THE ORANGE AND CITRON. 



By Laura C. Sedden, Sorrento, Italy. 



It has been remarked by scientific observers who have given attention to the 
subject, that very nearly all, if not all, the different climates which predominate 
in the various countries forming the continent of Europe, with thoir different 
gradations of heat and cold, may be found' within the limits of theteratory com- 
prised by the United States. 

Experience has shown that those latitudes in which the temperature is most 
free from the extremes of heat and cold are the most favorable to the perfect 
growth, health, and development both of the animal and the vegetable kingdom. 
The climate of some portions of southern Italy is especially noted as possessing 
this much-prized peculiarity ; and in such places vegetable life reaches a high 
degree of perfection, and has that peculiar glossy, dark-green foliage which is 
never met with in the arid atmosphere of more torrid latitudes. The orange and 
citron particularly display great profusion of growth. Among the many vkst 
and undeveloped resources of the United States — which may*be regarded as still 
in their minority when the question of utilizing their wonderful natural advan- 
' tages is considered — is their capacity as a fruit-growing region, especially the 
adaptation of the southern portion of them for the production of the more val- 
ued fruits peculiar to warm climates; and still more particularly, for the cultiva- 
tion of orange and of citron plantations, there remains a wide and unopened 
field for agricultural enterprise and speculation. 

The languishing condition of certain agricultm'al interests in the southern 
States — which will in all likelihood be years in recovering from the injuries 
received, and in adapting themselves successfully to the changed state of affaire — 
makes it necessary that new and unexploreci veins in the undisturbed mines of 
our natural riches should be struck into and followed up to atone for the deficit 
made by the temporary stagnation of southern trade. I maintain that a great 
deal might be obtained from the orange and citron plantations of the south to go 
to the filling up of this vacuum, if the cultivati(>n of tlietie iVuits were, only fol- 
lowed up as a specialty, in the best mariner, and In an emulative spirit. 

That this is not the case now, and never hai^ been, is but too clearly proved 
by the fact that at the present time, with such v/ide sti'etcbes of land covered by 
orange groves in our southern States, we still continue to do a large business in 
importing oranges and citrons from foreign countries. 

The little plain of Sorrento, which is the orange garden of the Neapolitan 
provinces, exports annually large quantities of fruit to America. I propose to 
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speak particularly (jf the method of cultivating these fraits employed in Sorrent 
as it came under my personal ol)servation. 

To those skilled in this special branch of agrictilfcure, my observ^ations may be 
of but little value ; but to those who may think of buying up some of the 
deserted and ravaged lands now lying idle in the south for the purpose of spec- 
ulation in orange plantations, a few practical obser\'ation8 on climate and mode 
of culture may be very useful as a guide. 

A people who have for generations lived and died planting, and rearing, and 
harvesting oranges and citrons, should from their experience have something to 
tell us worth learning, especially when wt, in com.parison with them, are just 
beginning. 

The more conunon and vigorous species, both of the orange and citron, attain 
to so high a degree of excellence in the plain of Sorrento, that a simplified 
description of its climate and situation will be found useful. A French scientific 
writer has called this region not inaptly the Normandy of southern Italy, because 
Normandy is the province of France in which the climate is most bracing and 
temperate, and the people most robust and vigorouti. ' 

The plain of Sorrento, entirely and thickly covered with the foliage of dense 
orange groves, leaving but scanty space for the very narrow streets of its villages, 
is encircled and shielded on three sides by high hills, and open only to the sea 
on the north ; and the winds which have the freest access to it are from the north 
and northwest. From the south, the southeast, south v/est, and northeast winds 
it is in great measure exempt, and they never reach it. until their violenc© is, in 
some measure, broken.' 

This fact, the stillness of its atmosphere, and its situation — it being a basin or 
valley with a high rim, formed by the crescent-shaped hills, and stretching down 
to the sea, to which, however, it does not slope, as a high line of clifls rise 
abruptly from the beach, and the plantations run down to the edge of these 
precipices — ^predispose its climate to humidity ; and it would, indeed, be very 
damp but for these north and northwest winds of wdiich I have spoken, which 
blow with sufficient frequency to keep it cool, and maintain the soil in that 
desirable state between complete humidity and too great dryness, which is the 
great ultimatum in the successful culture of acid fruits. Orange and citron trees 
need a soil inclining to humidity, a temperature not too high, (for that v/ould be 
drying)but rather cool, and as even as possible, and protection from violent 
winds. Irregularity of temperature, sudden changes from heat to cold and the 
reverse, are the greatest enemies to their successful culture. 

Rain falls in Sorrento with nmch greater frequency than is generally supposed j 
and, dining the dry spell, want of rain is compensated by constant vapors rising 
from the sea. I state this to counteract the erroneous impression that a very 
tropical climate is necessary for the cultivation of acid fruits. If by ^* very 
tropicaP' is meant a burning and parching heat, the description will not apply to 
this part of southern Italy along the seaboard. The sea is constantly sending, 
on the wings of the wind, mist and vapor to refresh the land. The sun drinks 
up these daily supplies of moisture^ but they are renewed nightly. Then, too, 
the greatest quantity of rain in the region about SoiTcnto falls during tlie last 
hours of the night and the lirst of the morning. A great nuaiitlty falls, but the 
country, by its soil and situation, has every facility for drainage, and most of it 
runs oft or sinks in at once, and the sun of early morning Foon dries up the 
remainder. So that from one day to another you vrould think it did not rain, if 
you were not a careful obseiver, and you would wonder how the conntry could 
be kept so green and fresh, quite damp in shady places, and so free from dust. 
I state these facts because some researches into peculiarities of climate are neces- 
sary to arrive at a knowledge of what situations and Vvdiat conditions of atmos- 
phere are most favorable to this species of agriculture. 
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The time cbosoii lor commenciug ihe cultin-e of iLo orange and citron should 
be during rainy or damp weather, ireo froni dry and frosty winds. Nothing is 
more unfavorable to them than cold, h^lrong windi^^ or spells of freezing weather 
or frost. Let the time selected for planting out the young trees be still and damp. 
They should be shielded against the possibility of being shaken by the winds, 
or chilled by changes of temperature, put back by too great dr3'ness. • 

A very ligiit soil is the best in which to plant out the young trees. A clayey 
soil is^}rejudicii^l. When the earth contains too many parts of clay, the peculiar 
species of soil which is found close aroimi and under old and decayed buildings 
on their demolition, rich with rotten wood and other vegetable and animal mat- 
ter, will be found highly benelicial as a mixture. Even in a heavy soil one may 
succeed well, provided that the soil be very freqi4ently moved, and kept con- 
stantly light and soft about the roots to facilitate their spreading and growth. 

The next question to be considered is that of manuring the trees. They 
require a great deal of manure, but it must be administered with care and 
prudence. The best manure for them is that of horses and cattle, but it is 
never to be applic*d in its raw state. For it should be understood that these 
trees are always so delicate, especially when in their infancy, that a strong 
manure would injure, and, in many cases, destroy them, as it bums up the delicate 
fibres of their roots. The proper method of preparing a compost for these trees 
is to throw the miaiiiu'c into pits prepared for the purpose, where it should be 
mixed with vegetable matter of difi'erent kinds, putrid and decaying leaves and 
the like, and remain a longer or shorter time in order to diminish its strength. 
The prudent cultivator will usually liave manure in his manure pits. In some it 
will be in process of preparation, and in others in readiness for application at all 
times as it may be needed. 

The best time for applying this reduced manuie is during the rain}?- season in 
the fall of the year, that the rains by dissolving it ruay carry the nutrition "which 
it contains down to the roots of the trees. It is the custom to give a thorough 
and general manuring to the plantations only once in tlio year, and, as I have 
said, in the rainy season of autumn. But the same prudent cultivator before 
alluded to will always have the proposed compost in readiness in the pits at all 
seasons of the year, the summer months excepted, to be distributed judiciously 
about those plants which, being more delicate and less forwardtthan the others, 
require more care and nursing. After making these statements I £;hall have no 
occasion to warn cultivators ag;ainst the use of guano, and to prohibit its employ- 
ment in soil where the orange and citron are cultivated, as it is altogether too strong 
a manure, and would be peculiarly dangerous to young and delicate trees. 

There are two methods of propagating the orange and citron. The first of 
these is technically called by the Italians " teste," that is, ^' from the head." 
This consists in planting out the young branches of the orange or citron, care 
having been taken before severing them from the tree to make them put forth 
their roots in a kind of vase of earth which is bound around them, at the junction 
where they are to be separated. But this method is now almost abandoned, 
experience having proved that the trees thus propagated are never strong and 
long-lived like those prdduced from the seed of a tree which has not been pro- 
pagated by a cutting. They do not so well resist changes of temperature, nor 
do they bear fruit fv)r so many years, nor in so great a quantity as the trees pro- 
pagated from the seed. The best mode of propagating, therefore, is to take the 
young plarit produced from the seed of a \s ild orange or citron tree. These little 
plants, of course, are alY>^ays springing up over plaiitations, and must have their 
share of attention. 

It should be remembered, however, that an oeange tree i.i always wild, and 
produces in its natural state only sour fruit, until a scion of a culiivated tree, one 
bearing swx'et fnilt, which happens to a tree originally wild only aiter years of 
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cultivation, has been grafted upon it. The young plants produced from tlic seed 
of the wild or uncultivated tree, after nine or ten years have elapsed from the 
time of the seeds first pushing up shoots, must be grafted in order to produce 
sweet fruit. This consists in uniting a young and tender branch of a cultivated 
tree^ bearing sweet fruit, with the young wild tree in such an:ranner that the sap of 
the Mvo will commingle and the wood grow together; the scion receiving the cap 
of the wild tree Yvn'U bear sweet fruit. Tlio grafting must be done as expedi- 
tiously as possible, as it is necessary that the branch to be grafted upon ftie wild 
tree should be united Yv-itli it rdiilo frtshly cut, and before losing any of its vigor. 

The process of grafting orange trees is a science by itself, of which it is 
necessary to have a practical knowledge. In Sorrento even old and experienced 
cultivators do not attempt it themselves, but always have recourse to a class of 
men whose avocation it is to go from plantation to plantation to perform the 
process of grafting upon the trees ; and to do it successtuUy one must first iearn 
it practically from an experienced grafter. 

I should have stated before that the young plants during ^he first nine or ten 
years of their life should be kept well weeded, the earth around them soft, light 
and damp, and lightly manuiui*. At the end of the fourth year they are separated 
by tUnning out where they have naturally spuing up closely together, and 
transplanting the young trees about tv/o feet apart, into earth which has been dug 
up and broken to the depth of two feet, and the same treatment as before is 
continued for tliera. After seven or eight years, counting always from the time 
of the coming up of the seed, a selection is made of the finest and most robust 
plants, and tlicy are transplanted to a separate site at tlic distance of about three 
feet three inches one from anotlier, and the same cultivation is continued for two 
or three years, according to the backw^ardness or forwardness manifested, and 
then they are grafted according to the method which I have before described. 
After they are grafted they remain two years longer undisturbed before being 
transplaiitcd to the site v/here they are to remain permanently. 

Three years after this final transplantation they produce, ordinarily, their first 
fruit ; thus it will be seen that young nursery plants produced from the seed 
should be grafted five years before the time at which they produce fruit. 
Calculating from these facts, a young tree produces fruit in 14 or 15 years from 
the time that th* seed sprouts up. A promising young tree carefully cultivated 
will produce daring its first year from 20 to 25 (u-anges. 

It must be borne in mind that, in all the various operations jnst described, the 
earth must always be well spaded and hoed previous to transplantation, and must 
be kept so to facilitate the spreading of the young and tender roots. The quality 
of the soil and the care which is bestov/ed upon the young plant will retard or 
abridge more or less the period at which the tree bears its first fruit. Of course 
this method of propagating from the seed, can be rendered loss tedious by trans- 
planting young vrild trees, which will be found ready to the hand in the various 
stages of growth, and grafting the sweet fruit-bearing tree upon them. 

When a considerable number of young trees are to be planted permanently, 
or a plantation to be laid out, there are several methods of planting. But no 
matter what the distances may be which are fixed upon to be left between the 
plants, they should bo adhered to vAlh. mathematical regularity. One method 
is to plant tv^o orange trees and tvro citron trees at regular distances, forming a 
square, and in the centre of this gquare to place an olive tree or a nut tree, or 
any other fruit-bearing tree vrhose presecico will not interfere with the culture of 
the acid fruits. 

The Italians call this planting CGlquariro. In this case 16 feet and 3 inches 
are left between the trees. But if it is not desired to plant a tree in the centre of 
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the square, about 13 feet distance from tree to tree will be sufficient. Tne fol- 
lowing diagrams may give a slight idea of these tvv^o methods : 

T 16 ft. 3 in. t 16 //. 3 in. t t 13 ft. t 13 ft. t 




T t t 



The best method is to leave the centre vacant so as not to crowd the trees when 
full grown ; but if preferred for the purpose of economizing space it is best to 
plant a fifth tree in the centre of the square ; in preference let it be an orange 
tree or citron tree, as it is not best to mix other trees with those bearing acid 
fruits. 

When the young tree has borne fruit for six years it is considered full grown. 
The Sorrentines have a sort of basket which is used as a measure for the fruit. 
This is called the colletta, which will hold about 100 oranges or citrons. This 
is used in gathering the fruit. When the fniit of one tree fills the basket that 
tree is considered full grown. From that time the yield continually increases 
until the tree gives 10 baskets full; that is to say, 1,000 oranges when it is con- 
sidered at the height of its fruit-bearing capacity. This usually occurs about 
the twenty-fifth year of its age, counting always from the seed. 

The trees, however, do not bear imiformly the same quantity of fruit every 
year. For this reason the harvest is considered complete only every two years; 
and note should be taken of those years when the tree is resting, especially the 
year after a very full harvest, when the tree will yield but little fruit compara- 
tively. An orange tree in its natural or wild state, before being subjected to 
cultivation and grafting, is called in Italian " cedrangolo." I v/ill make use of 
the word hereafter in speaking of such trees, as we have no single word in the 
English language which will so conveniently d^ignate the species meant. 

An orange tree which is the product of the seed of the cedrangolo, and which 
has been grafted, is very long-lived, and has the advantage in this respect over 
every other species, being stronger, more vigorous and better able to resist all 
accidents of temperature. One may calculate on 60 or 70 years as the limit of 
its fruit-bearing capacity, in proportion to the vigor and natural superiority of the 
plant, always bearing in mind the possibility of some unusual cold or freezing 
spell which may impair the vitality of the tree. These possibilities excepted, 
the preceding figures give the correct limit of the period during which the tree 
bears fruit. 

An orange tree, therefore, under the best method of cultivation and favorable 
circumstances, will flourish for 75 or 85 years from the time of the planting of the 
seed ; after that it may be considered as a cumberer of the ground. But its use- 
fulness even then is not at an end. The WT)od of the orange tree is much prized 
by the workers in inlaid woods in Sorrento for its l>cauty, durability, and peculiar 
fragrance, and always brings a fair price. The most beautitul articles are made 
from it. Its hardness renders it susceptible of high i)olish and elaborate carving. 

The tree which is produced by the operation called teste," before referred 
to, is much shorter-lived, being much less hardy. After 30 years it begins to 
grow old; and is considered as having passed its prime, while on the contrary 
the tree produced from the seed of the cedrangolo resists more successfully all 
the variations of temperature, and even great negligence in its culture. 

Orange and citron plantations must be thoroughly dug over twice a year. The 
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best times for tliis operation are just before the commencement of the rainy seasons 
in the spring and the fall. A kind of circular ditch, or pit, is left at the foot of the 
tree, in which the manure is deposited, and which serves for receiving the rain 
and facilitating its passage to the roots of the tree, while at the same time it car- 
ries along with it the nutriment contained in the layer of manure through which 
it percolates to reach the roots. These holes around the trees are called, in the 
Sorrentine idiom, " scalzatine,'' and it is both useful and important to make them 
about the trees frequently at other seasons of the year, especially when, after a 
long drought, rain is expected. In regard to pmning, it should be known that 
trees bearing acid fruits, especially the orange and citron, cannot be pruned like 
other fruit-bearing trees. Those branches alone which are sterile and give no 
promise of fruit, after a fair trial, should be lopped off. This is done to concen- 
trate and increase the vigor of the tree, but requires much prudence and discrim- 
ination. 

The orange tree bearia fruit only onco a year. It flowers in the montli of May. 
Six months aie required to ripen the fiiiit, at the very least j but to matm-e it 
thoroughly before gathering, the iruit hangs on the boughs until December. In 
climates where the temperature of late autumn and early winter might be severe 
enough to injure the fruit, it can be gathered in September, as it will ripen after 
gathering. This is the rule in Son-ento, where a considerable trade is carried 
on in exporting oranges and citrons, in sailing-vessels to America. 

The fruit is gathered in September while yet green, and being wrapped sep- 
ai'ately in very light paper, is carefully packed in wooden cases and shipped 
upon a voyage which lasts several weeks j and on reaching their destinations they 
ai'e found fresh, sweet, and quite ripe. This does them no harm, but, in fact, 
improves their flavor j as an orange plucked before quite ripe and kept for some 
time is superior to one just from the tree. The latter has a crude and acid taste, 
which is lost by keeping. The distinguishing quality of the oranges of Sorrento is 
that, from the peculiarity of the soil, tliey contain more spirit and flavor and a 
stronger essence than those of Spain, Sicily, Calabria, or even of the neighbor- 
ing province of Salerno ; this peculiar quality renders them more suitable for 
packing for long voyages. A fruit which is perfect in taste, when taken from 
the bough, is almost sure to have lost its flavor, and to have become insipid 
after having been kept for a time. But the oranges of Sorrento are the reverse 
of this. 

Only one species of orange is recognized as being cultivated in Sorrento. 
There is the blood orange, as it is called, which, on being cut open, is found 
perfectly sanguine in hue ; but this is not cc>nsidered as a different species, and 
is identical in taste with the ordinary orange of Sorrento, Vv^hich attains a great 
size, and grows thriftily. The skin is very thick on being first gathered, but 
becomes thinner with keeping. 

The Mandaiin, that little beauty, with its delicate and fragrant rind and 
delicious flavor, does not succeed well in Italy, nor anywhere outside of Sicily, 
and is only cultivated as a fancy fruit in Sorrento, by some growers who can 
afford the time and care necessary 5 as the tree which produces it is most delicate 
and sensitive, and a peculiar soil is needed to biing the fruit to perfection. 

In the island of Ischia, the Mandarin has been found to succeed better than 
anywhere else in the Italian provinces. In other places its flavor is degen- 
erated. The diflerence in the fineness of texture of the rind, and in the size and 
flavor, is so great as to render it dilScult to believe that they belong to the same 
species. 

Neither the climate nor the soil of Sorrento is favorable to the Mandarin, 
which requires a particular sort of culture^ and, wherever a plantation of Man- 
darins is found there, it is necessary to cover the trees with mats in the winter 
time and otherwise protect them fiom the cold. l*hey also require a veiy light 
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manure, different from that used for the common trees, which mtist be firequentl;j 
mA carefully employed. 

Thero is one interesting operation in connection with the cultivation of the 
orange tree, which I have now a good opportunity of mentioning. This is the 
grafting of the citron upon the orange, or rather the combination of the two 
Iruits upon one tree. This is not profitable in a practical point of view, and is 
solely a matter of fancy for the sake of the novelty of having the two kinds of 
fruit upon one tree. I was sorely perplexed when I first saw oranges and cit- 
rons both growing thickly upon one tree. It is identical with the operation 
called " teste," before mentioned r a young branch of the citron tree is coupled 
with the young branch of an orange tree, both freshly cut and united in such 
a manner that the sap of the two will commingle. All that has been said in 
regard to the cultivation of the orange tree applies strictly to the cultivation of 
the citron. 

There is this difference between the two fruits — ^tho tree which produces the 
orange rss more delicate than that which produces the citron. But the fruit of 
the citron tree is more delicate than that of the orange tree. Take for illustra- 
tion an orange tree and a citron tree, laden with fruit during the winter time. 
At the very slightest frost the frait of the citron will suffer, and lose its juice, 
but the t7xe which bears it will more successfully resist the cold, while, on the 
contrary, the cold" will not much injure the orange fruit, but will prove dangerous 
to the tree. 

To understand why the fmit of the citron is found hanging on- the boughs at 
the commencement of cold weather, thus running so many risks, it is necessary 
to know that the citron bears fruit twice in the year j and for this reason its cul- 
tivation is often preferred to that of the orange. It flowers with the orange 
tree, in May, and again, but not so plentifully, in the autumn. The fruit can be 
plucked and used at any time after it has attained a reasonable size, although it 
may be still green. As a convenience it is gathered at the same time with the 
orange yield in September, for exportation. Another but lighter crop is gath- 
ered in the early winter. , 

There are three varieties of the citron cultivated in Sonento. One of these is 
called in Italian " Lustrato," and is preferred to the others; then, there is the 
ordinary or common variety ; and a thkd, which is very small 'and always green, 
and of a very peculiar and pungent flavor, quite different from the others. 
The culture of this last variety is on the decrease in Italy, and in a short time 
will most certainly be altogether abandoned. The Lustrato is of a larffer 
size than the ordinary citron. Indeed, it is frequently enormous, and, on this 
account; as well as for its handsome rind, and its property of preserving its 
flavor for a great length of time, it is preferred for exportation to America and 
other distant counlsries. It is from trees that produce the Lustrato that are 
obtained those enormous citrons, as large as a small melon, which are gathered 
in Italy at Easter, and as presents seem to have about the same significance as 
Easter-eggs, a custom anciently in use among us. Comparatively few of 
these are produced. They are obtained by gathering, while yet green, all 
the citrous from a tree, withHhe exception of a few which are left to hang ; and 
which, by absorbing all the fruit-producing nutriment of the tree, obtain an 
enormous growth, and are so heavy that they must be propped up to prevent 
them from breaking the boughs to which they are attached. 

The ordinary citron is cultivated for consumption in Naples, and for exportation 
to France and other adjacent countries. For this purpose it is gathered and 
shipped during the summer time, and during the hot weather the demand for it is 
so great that from $12 to $15 per thousand are often given. It is not so suitable 
for long voyages as the Lustrato. 

The different varieties are produced by grafting and the operation called "teste.'' 
But the trees will not again bear fruit for two years after the operation is per- 
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fonned. The grafting can also he performed on the young trees, which are still 
tender, and any variety of citron may be thus produced. This last method is to 
be preferred as^ being more expeditious. Great quantities of fruit are shipped 
yearly to America from Sorrento by established houses which make this exporta- 
tion a specialty; but so far, it has been impossible to obtain any definite report 
as to the precise value of these exports. 

Orange-flower water is not manufactured here, the plantations not being exten- 
sive enough to make this species of industry profitable. It is, therefore, monop- 
olized by Calabria and Sicily. But of late years a considerable manufacture of 
the essence, which is extracted from the leaves of the cedrangolo," has been 
commenced, and the trade carried on in Sorrento. This is a medical prepara- 
tion, and has all the soothing qualities of an opiate without any of its subse- 
quent effects, and is most agr^^able to smell and taste. 

From the rind of the cedrangolo is also made a kind of marmelade or confiture^ 
which is largely in demand and sells at a very high price, being in great repute 
as a stomachic and a promoter of prompt digestion. 

Bees should always be kept where there are orange plantations. If maintained 
on a large scale great profits may be obtained, as the very best honey is made 
from the flowers of the citron and the orange, which are the same in shape, size, 
color, and odor. All the honey made in SoiTcnto smells and tastes of the ravish- 
ing perfume of the orange-flowers, and it has become classical as the best that is 
produced, analogous to the honey of Hymettus. 

And now to" make a summary of wha'^t has been said, we have seen that there 
is no part of the orange tree or the citron tree which does not yield its share of 
profits. The fruit, the flower, the leaf, and finally the wood of the worn-out 
tree itself are all items of profit to the planter; and, in connection with their 
culture, can be carried on another industry equally as profitable, which requires 
but a small outlay, and is dependent only on the maintenance of the bees and 
the blooming of the orange-flowers. The outlay, the time, and the labor involved 
in the cultivation of acid fruits are very much less, comparatively, than that 
involved by other branches of agriculture peculiar to mild climates. It is not 
to the point to say that we have already in the southern States vast groves of 
these fruits which .grow and ripen with little or no cultui-e. The point is to bring 
the culture of them to perfection, to make it a specialty, and thus, in some 
measure make up for the temporary loss of some important staples for which a 
peculiar kind of labor seems to be required, and laborers also of peculiar quali- 
fications ; while for the culture of orange plantations no skilled hands are requured, 
except for the operation of grafting, and fewer laborers needed. 

The improvement and cultivation of our country to the utmost of all its great 
agricultm-al capabilities will form one of its most powerful bulwarks against 
national poverty and abject dependence upon foreign nations. 



AMERICAN WINE AND WINE-MAKING. 



By George Husmann, Hermann, Missouri. 



No other branch of agriculture or horticulture has of late attracted so much 
attention as the subject of grape growing. Almost innumerable varieties have 
sprung up and been disseminated, each claiming some superior merit over all its 
predecessors, until the public mind has become bewildered, and those who wish to 
enter into the delightful occupation of grape growing are at a loss what to plant. 
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Difficult as the task may be to choose from among the many, yet the choice will 
become comparatively easy if a few points are duly considered; and I will try 
to elucidate them in a few remarks, afterwards giving my views about American 
wines, and how they should bo made, summing up with a description of some of 
the most prominent varieties and their value for wine. 

Let me here remark that it is with a great deal of hesitation I undertake the 
task of writing, at this early phase of our development of this great branch of 
industry, what must be at best but local experience. I do not claim infallibility, 
and am fully aware that many of my remarks will be severely, and perhaps 
justly, criticized; but I may claim that I have given the subject close attention 
for the last sixteen years, have labored hard and earnestly, experimented a great 
deal, and it is eocperience, the results of these experiments, which I give here, not 
mere surmises formed under the hasty impressioijs of casual observations. 

The starting points from w^hich we should look for all the results to be attained, 
may be summed up as follows : 

1. Grape-growing, especially with a view to wine-making, is a purely local 
question, and only such varieties should be chosen for a certain locality as will 
attain their greatest perfection there, and are as free from disease in the locality 
as can reasonably be expected. 

2. A grape, to make the best wine the variety is capable of making, must be 
perfectly ripe, not merely colored, for only when fully ripe does it attain that 
delicacy of flavor, which will always distinguish the product of a good locality 
from that of an inferior one. 

3. The time will come, in this country as it has long since in Europe, when 
the difference in quality of native wines will be fully appreciated, and when those 
who produce the best will get four times the price lor it which others will realize 
for an inferior article. 

4. No careless man need attempt the business, for he will surely fail. To 
make a really good wine and to take care of it properly after it is made requires 
great industry, extreme cleanliness, careful and incessant watching, and a critical 
taste, which will enable the operator to judge of the quality of the material he 
has to work upon, and the exact time when it should be racked, handled, and 
bottled. Now let us look at these several points a little closer. First, in regard 
to locality for each grape. A recent visit to the east, on which I tasted many 
samples of wine made there, has forced the conclusion upon me that it is entirely 
useless for them to try to make a first class Oatavv^ba, such as we can make here. 
And why is this so"? The reasons are apparent. The Catawba, although it 
may color in Pleasant Valley, Crooked Lake, or Northeast, does not get per- 
fectly ripe. 

Its acid centre does not dissolve, it does not develop the delicacy of aroma 
which the perfectly ripe Catawba possesses, and consequently the wines are acid, 
harsh, and have but little flavor. The game holds good in regard to the Con- 
cord. The latter colors with us the beginning of August, and yet we do not 
attempt to make wines from it until the latter part of September. The Catawba 
colors here about the middle of August, but those who intend to make a really 
good wine do not gather their Catawba grapes until the 10th of October. The 
longer a grape hangs on the vine the more its watery substance evaporates, the 
acid diminishes, and the sugar increases. Therefore it is that all Catawba wine 
made at the east has an unripe taste and but little flavor. They should, for 
wine, confine themselves to such early ripening varieties as the Delaware, Creve- 
ling, and Rogers No. 3. Of these I am sure they could make good wine instead 
of the miserable apology for Catawba, Isabella, and Clinton, with which they 
now flood the market, and which requires a large fund of local patriotism to assist 
m its consumption. 

Not even the Clinton, although it colors early, will make a good wine unless 
allowed to hang late, as it requires a longer season to ripen than they have in the 
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Bection named. It is a well-kuowrj and establiybed fact in Europe that the tem- 
perate zones will produce tlic highest flavored wines. either tlie north nor the 
south will furnish them ; aithou.<^h tho latter will produce wiucs of good body, 
(for instance, SlieiTV, Port, the different Italian wines, &c.,) they lacls. that deli- 
cate fragranc^, that exquisite bouquet, which has made the fine Gennan and 
French wines the universal favorites of the civilized world. 

And in this country the same rule seems to apply ; for among a great many 
California Yvines tasted I have not found one which was of really lino flavor j 
although in one or two instances they were of very fair quality. Tho hot 
and arid climates of California and Mexico do not seem to develop the bouquet 
requisite in a first-class wine ; and although they may make a great quantity, in 
quality they will not be able to compete with vhe west. Westward the star 
of empire takes its vv^ay," and Missouri, Illinois, Arkansas, and perhaps parts of 
Indiana and Ohio, vrill produce th<3 wines which alone are destined to be the 
pride and boast of this nation. 

Already have our Norton's Virginia, Cynthiana and Heibcmont become famous ; 
^and in a few years we may boldly throv; down the glove to Johannisberg, Stein- 
berg, Chambertin, and Chateau Queen, and challenge them to produce better 
wines than our cellars w^ll furnish. 

Therefore tho grape-grov/er should only select such varieties, with a view to 
wine-making, as will fully ripen in his locality ; but they should also be per- 
fectly healthy, free from disease in any fonn. Not only does the fruit from a 
healthy vino make a better wine, but it also makes a gi'cat deal more ; and only 
when the wine-maker can count upon a sure return every year will his vineyard 
and cellar waiTant all the outlay of capital, labor, skill, and nerve which are 
required to make him successful. A grape maybe ever so good, make an excel- 
lent wine, and yet it will never become popular, nor bo extensively planted 
unless it is also healthy. Only from healthy varieties, those which yield a cer- 
tain return every year, can wo make v/ine so cheap that it wall become the bev- 
erage of the masses. If we can count upon 1,000 gallons to the acre per year, 
we can afford to sell that wine much better at 50 to 75 cents per gallon than wo 
can sell wine of a vai iety which yields but 260 gallons at $1 50. The labor 
is nearly the same and the capital it yields is larger. 

We want wines, good wines, for the laboring classes at low figures, and of 
these we should grovv^ the greatest bulk. 

We also want choice wines for the fastidious in taste, those who are able and 
willing to pay a high price for a luxmy ; but the choicest wines will always be 
restricted to certain and limited localities. Both objects can easily be attained j 
but every one who strives after the utmost perfection wall have to experiment a 
great deal, and he need not think that his experiments will all be successful. 
Only by long practice can he acquire the critical taste and nice judgment requi- 
site to make tho best of the material he has to work wdth. 

Wine-making is an tut, and is not acquired in a single season. Grapes have 
different qualities, and require different treatment to convert them into the best 
wine they are capable of making. After tbose few preliminary remarks we will 
look at the operation itself. 

GATHERING THK GRAPES. 

As already remarked, the grapes should be thoroughly ripe. The best indi- 
cations of ripeness are : the stem becomes bro\\Ti and woody, and begins to shrivel ; 
the berry begins to shrivel around the stem, the skin becomes thin and trans- 
parent, and the juice becomes very sweet, sticking to the lingers like honey or 
molasses after handling the grapes for some time. If any bunches are backward 
in ripening, as is often the case, the ripest are gathered first and those that are 
not fully rip© remain on the vines. They wOl ripen much quicker after the 
ripest have been gathered. 
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The «iemfi BhoTild be cut as close to the btjiicb as possible; as they contain a 
great deal of astringcncy, which ib apt to make the wine rough. All unripe, 
rotten, and deficient berries are carefully picked out, and none remain on the 
buncli but those which are perfectly ripe. Generally the gatherer cazries two 
pails, and the uniipe berries are thi-own into one for. a wine of inferior quality. 
Space will not j^ermit me to describe all the implements used in wine-making. 
Those wishing further information about them are referred to my book, " Grapes 
and Wine," where they will find them described. I wiir simply name them 
here : Pails for gathering the grapes; wooden vats for carrying them out of the 
vineyard, either lo the wagon, or to the press direct ; the grape-mill, with either 
wooden or stone rollers to laash the benies ; fermenting tubs or vats to receive 
them after mashing ; the press casks of various sizes j and a good cellar, divided 
into two compartments — the fei*menting cellar, which should not be too cool, to 
fao^tate fennentation ; and the cellar for ripening and keeping the wine, which 
should have an even temperature of about 45° in summer and winter. 

The temper;iture of the fermenting cellar may be, at the time of wine-making, 
about 60°. To make white or light-colored wines, of delicate flavor and smooth- 
ness, the grapes should be mashed and pressed as soon as gathered. The 
Catawba, Ilerbemont, and Rogers's Hybrid No. I, especially require this 
treatment. 

The skin of the Catawba contains a great deal of tannin, as do the stems, and 
the most delicate Catawba and Herbemont wine is made by pressing the grapes 
without mashing, and keeping the run separate from the after first pressing. In 
this way a white wine can be made of the Concord, but whether this is an improve- 
ment is still a mooted question. I think not ; the v/irie made by this method of 
the Concord is to my taste insipid, and the Concord Is cviilently a grape for red 
^ wine, a wine somewhat resembling claret, with, less astringency, and lacks 
character if treated in the above manner, although it should not be allowed to 
ferment in the husks longer tlian 24 hours, as its Savor will become too fiery and 
the wine too harsh. 

It is here where the questiun may most properly be asked : Shall the must be 
left as nature gave it, or shall sugar and water be added ? This question has of late 
called forth a good deal of discussion ; one party claiming that nature maizes the 
wine, and the juice of the grape should be left just as nature gives it, without 
any manipulation or addition whatever. The other, that nature furnishes the 
raw material, but that wine is an artificial product, which requires all the skill 
(guided by reason) of which, the maker is capable. 

The latter is evidently the most reasonable view. My ideas about this ques- 
tion may be given in a very few words. If nature furnishes me in the grapes 
which I intend to make into wine, a juice which contains everything to make 
first-class wine, in the right proportions, I shall leave it so un the principle, " let 
well enough alone j" but if I think there are deficiencies which can be supplied by 
adding to that which is already in the mast, but nut in sufficient quantity, I shall 
do so, as my reason was given me by an All-wise Creator for the pui*pose of 
using it to the best advantage. All grape juice contains in larger or smaller 
proportions, sugar, water, free acids, tannin, gummy and numerous substances, 
coloring matter, and fragrant or flavoring substances. A good wine should con- 
tain all these ingredients in due prqportmis. The saocharometer will show me the 
amount of sugar contained in the mustj the acidimeter the amount of acid it con- 
tains. If I find that the must does not contain sugar enough, and an excess of acid, 
what can be more natural than to add the sugar, and to dilute the acid by adding 
water 1 Both are ingredients of the grape ; where, then, can be the harm of adding 
them, until the proportion is attained? But this is not all. Many of om- native 
grapes contain an excess of aroma as well as an excess of acid. If, by a proper 
majiipulation, this also can be toned down, so as to be pleasant instead of offen- 
sive, it is an improvement, not an adulteration, and such a wine is certainly just 
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as pure aiid more wholesome than tho pure jmce of the grape, with its excess of 
add, tannin, and aroma, would have been. 

In eliort, in all the manipulations during the process of wdne-taakinff, the 
operator mu6t have an ideal standard in view, the utmost perfection whidi can 
be attained from the variety he has to deal with, and must try to bring his must 
up to that standard. 

The process of adding sugar and w&ies to deficient must is called Gallizing, 
after its most successful and strenuous advocate, Dr. Gall, and extracts from his 
works have already been given in former volumes of these reports, to which I 
would refer the reader for much useful information. 

. But there is a method still of using the husks of the grapes after the first 
gentle pressing to much greater advantage than can be done by distilling, which 
is called, after its inventor, Chaptal, Chaptalizing. 

It has been the custom in France, after pressing the grapes as dry as they can 
be pressed, to give the husks to the servants and laborers, who would add water, 
let it ferment a few days, and thus make an inferior wine which ^hey used as a 
common drink. Mr. Chaptal investigated the matter closely, experimented, and 
found that by pressing for the first time only two of the wine-making ingredients 
were exhausted, namely, sugar and water, and that the husks contained still an 
abundance of acidity, tannin and flavoring — in short all the ingredients to make 
wine except sugar and water. This once established, what could be more natural 
than to add these and make, so to say, another edition? The experiment was 
tried and succeeded beyond expectation. Mt. Chaptal even contends that it can 
be repeated several times, and that even the third repetition will make a drinkable 
wine, one in quality very little behind the first. 

If we apply the practice to American wine-making we find the result very 
gratifying. Our native grapes are nearly all so abundantly supplied with flavor 
, and tannin, that the Chaptalized wine is very little, if any, inferior to the first 
pressing. Of com'se there is in this, as in everything connected mth wine-making, 
a wide difierence in varieties. But there is a limit to everything, and I would 
certainly not indorse third, fourth or fifth editions ; but if, after pressing and 
perhaps properly Gallizing, the wine-maker finds that tho husks still contain an 
abundance of wine-making ingiedients, and that only sugar and water have been 
exhausted, I can see no reasonable objection to making another edition, especially 
when it is kept separate from the first. 

I have done so repeatedly ; have even made three different classes — ^j)ur6 grape 
juice, such as was Gallized by adding one-third water and sugar, and another 
which was only sugar and water fermented on the husks. I have placed the 
three wines before good judges, told them of the dijBference in the making, and 
asked them to pick out the pure juice. In nearly every instance were they 
unable to do it; but the majority agreed that the Gallized wine was the best, the 
Chaptalized next best, and the pure juice, although good wine, not as agreeable 
as either of them. This was Concord, and of course we must modify the treat- 
ment according to the variety and the season we have to deal with. 

And above all, let us be strictly honest in this matter. Let the purchaser 
know what he is buying if he desires it, and let the best Vvine according to his 
taste bring the best price. 

As before remarked, in no case do I add anything foreign to the grape, seek- 
ing only to supply nature's deficiencies, and I do not follow it to half the extent 
it is followed in Europe. Only since Gallizing and Chaptalizing have become so 
universally adopted has European wine become so uniformly palatable and 
cheap. Only since this practice was generally introduced do they produce drinJc- 
able wine in all seasons, which formerly they could not do. 

Let the reader not misunderstand my position. We can only make the best 
wine in the best seasons. We can add the sugar to the product of poor seasons,, 
and dilute the acid by water bo as to bring the must to its normal alcoholic 
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standard ; we can thus always produce a pleasant and drinkable wine, but the 
exquisite flavor developed in the grape, in the best seasons, we cannot make. This 
is in the hands of Him who alone sends rain and sunshine, and from whom 
alone come all good and perfect gifts. Art can do mucJij but not everything. 

The better the season the more perfect the grapes, the less will they bear of 
Gallizing and Chaptalizing, because they do not then contain the abundance of 
acid which will bear diluting ; thus it is that it costs much more to produce the 
very best wines than a wine of medium or inferior quality. Consequently, in 
justice to our grape-growers, the practice of paying the same price, or nearly 
so, for all our wines should cease. An extra quality of Catawba, made from 
the very pick and prime of the vineyard, with the greatest care and labor, and 
by leaving the grapes on the vines until the watery parts have evaporated, and 
of which, consequently, much less has been produced per acre, should be worth 
treble the price of a wine made from the general run of the vineyard, when the 
grapes were hardly colored. 

It is an injustice to the vintner who produces the hestj by a combination of 
skill, labor, and superior location, and by great loss in quantity, to ask of him 
to sell such a wine for only a slight advance, say 25 cents per gallon, over mis- 
erable trash, hardly worthy the name of wine. In Europe this is well under- 
stood. 

The " Aus-lese " of the German vineyardist is appreciated and paid for accord- 
ingly ; why should it not be so here ? 

Let us encourage home industry ; let those who are willing to pay $3 to $4 
per bottle for good Rhenish wine pay only half that price, or two-thirds, for a 
native wine as good, and they will soon have wines which will meet all the 
requirements of the most fastidious taste. But "far-fetched and dear-bought" 
seems to be the rage, and as long as our own products, even if equally good or 
better, are left in the cold, and foreign productions bought at extravagant prices, 
not because they are better, but because they are imported, we cannot hope for a 
thorough reform. We will now look at the most prominent of our American 
grapes, and then: treatment for wine. 

WHITE OE LIGHT COLOKED WliHS, HESEMBLIXG HOCK. 

Tlie Caiaivha, — This variety, although much subject to disease, is yet the one 
of which perhaps the greatest quantity is at present made, as nearly all the old 
vineyards are planted with it. 

If well ripened and properly managed it will make a very good wine, but as 
it contains a good deal of tannin and acidity, it is only in a very few of many 
seasons that a really first-class wine can be made of it without Gallizing. The 
must of Catawba grapes should average 80° by Oechsle's scale, to make a good 
wine without the addition of sugar. The best method is to add to the grapes 
after they have been mashed about one-third of water and sugar, or to 100 gal- 
lons of must add 50 gallons of water and sugar, (two pounds of best crushed 
sugar to the gallon of water,) test the mixture again, and if its weight is between 
80° and 90°, press immediately, without fermenting on the husks. Should the 
grapes be very ripe add less, and if unripe and acid, add more water and sugar. 
The mixture should, as before remarked, have about 80° specific gravity by 
Oechsle's saccharometer, and contain about four per mill acids by Geisle's acidi- 
meter. If very ripe the advocates of pure juice can make a good wine from them 
without addition, if the berries are not mashed, but put into the press and pressed 
lightly. But it will not be any better than when properly Gallized, and they 
will obtain much less in quantity. The husks may afterwards be Chaptalized, 
according to the individual inclination of the wine-maker, the water and sugar 
added to weigh about 75° to 80°, and fermented on the husks for from 24 to 48 
hours, according to temperature, and more or less violent fermentation. In this, 
as in everything, practice is required, which alone makes perfect. 
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Tite- llcrhtmonL — ibid m^i^kes a \ery delicate white wine^ if the grapes are 
pressed without bciiiiif niashcd; and the pu]"e juice, if treated in this way, perhaps 
more nearly reseniMes a delicate Ilhenish wine than any other we may liave. The 
grapes may then be ground, water and sugar added, say as much as there has been 
pure juice expressed, and fermented on the husks for 24 to 48 hours. This w^ill 
make a very fine red wdne, strongly resembling Madeira, and tastes differ as to 
which is best, the white or the red. Specific gravity of must about 90*^, which 
proportion should bo preserved throughout. In preparing the w^ater, either for 
Gallizing or Cliajjtalizing, it may be well lo add here that a pound of crushed 
sugar, dissolved in water, wall weigh about 40"", by Oechsle's saccharometer. 

Deiatvare. — The must of this grape is general!}^ so rich, and the proportions so 
evenly balanced, that it will make a first class wane, of great body and fine flavor, 
without manipulation or addition. It is, perhaps, the perfection of the Hock or 
Rhenish wane type among our natives, and wall compare with any of the imported 
wines if w^ell and carefully made. It shoidd be allowed to ferment on the husks, 
after the benTies are mashed, for about 12 hours, then pressed, and as the husks 
still contain a great deal of wine ingredients, they may bo Chaptalized to the same 
amount .as they yielded pure juice. It is always advisable to keep both pressings 
separate, although I have already made wine by tlie latter process fully equal 
to the first. Specific gravity of must from 105° to 120°. 

Taylor. — This also makes an excellent wine, which hy many is prefcJTed to the 
Delaware, but it is rather unproductive. It may be treated in the same manner 
as the Delaware, having the same body, but a dirfTerent flavor. 

Cassadf/.—Tiuii makes an excellent white wine if properly manipulated ; but 
as it has a tough pulp, a thick skin, and considerable acidity, about a gallon of 
w^ater and sugar should be added to each pailful of grapes, the berries then mashed 
thoroughly, and the whole mixture allowed to ferment about 48 hours, when it may 
be pressed and put into casks. Specific gravity of must, 90"". 

llogers^s Ilybrkl No, 1.— This makes an excellent wdiite Vvine here, where it 
fully ripens, although at the east it would hardly do so. It has a good deal 
of flavor, a good deal of pulp and acidity, and therefore needs Gallizing about 
like the Oassady. If thr.s managed it makes one of the finest wines we liave, of 
very delicate flavor, smooth and rich. As it is also very productive and healthy, it 
"will become a very popular wine grape here. Specific gravity, 78°. 

lioger^s Hybrid No. 9. — This also makes an excellent wine ; does not, perhaps, 
need Gallizing to the same extent, but an addition of one-third will much improve 
it. It is an excellont substitute for the Catawija, and as it is healthy and hardy, 
and v^ery productive, it will, doubtless, soon take its place. Specific gravity, 80°. 

Maxatmvney. — But little wane has been made of this, our best healthy out- 
door grape of white or rather amber color. What little I liave made leads me 
to the belief that it will make a very delicate Avhite wine, without Gallizing, and 
as it seems very productive, and ripens thoroughly here, it vvill, no doubt, be 
largely planted for that purpose. Specific gravity, 82°. 

W^HITE AYIITE, T.ESEMELIXG HTJNGAETAX. 

Cimnwgliani. — This grape will, without doubt, attain great popularity as a 
wine grape here and further south, but it can hardly be planted farther north, as 
it barely ripens here. It makes, perhaps, the choicest v/ine of this cliiss 5 the juice 
may be pressed pure or Gallized. One-third addition of water and sugar will, 
I think, improve it ; nnd as it has a very spicy, fruity aroma, the husks can 
safely be Chnptalized. It makes a very heavy, spioy, and fragrant wine, of dark 
yellow color, which many prefer to the Delp.w'are. Specific gravity, 100° to 112°. 

liulander. — This is not the German grape of that class, but, as I think, a south- 
ern variety, ciosel}^ related to the lierbGmont and Cunningham. It makes a pale 
red, or rather l)rownish wane, of great body and fine flavor ] should be about 
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one-third GallizeH, and will safely bear Chaptalizijiig. Specific gravity, lOO"* to 
110^ 

Martha, — This is^ perhaps^ our most valuable grape for white wine, as the vine 
has all the good qualities of its parent, the Concord, and makes a delightful white 
wine of fine flavor and good body. It seems to succeed everywhere, and would 
make a fair wine even further north, as it ripens early. Should be Gallized one- 
half and fermented on the husks for 24 hours. ' Specific gravity, 92°. The first 
wine made of it last Ml has far surpassed my expectations, and as it is very pro- 
ductive it w^ill soon become one of our leading wine grapes. 

RED "WTNE, KESEMBLIKG BURGUNDY AND POET. 

Norton^ s Virginia. — This wine has already acquired a world-wide reputation, 
and is, ijo doubt, the best wine for medicinal purposes we now have. The juice 
should be fermented on the husks for 24 to 4S hours, then pressed, and, when 
fully matured, this wdll safely boar comj)arison with the best port, having the 
advantage over the latter that it has no addition of alcohol. It is the great 
remedy here for dysentery and diseases of the bowels, and even cases of cholera 
have been cured with it. The husks ma}- safely be Cliaptalized, and will make a 
delightful wine. Specific gravity of must, 100'' to 120^^. 

Cyntliiana. — This is a dangerous rival to the Norton, and will take the prefer- 
ence with wine-di'inkers, though the Norton may be more valuable as a medicina] 
wine. It is of the same and even greater body, delightful aroma, spicy, and 
much smoother than the Norton. Altogether the best red wine w^e yet have, 
resembling but surpassing the best Burgundy j may be treated like the Norton. 
Specific gravity, 110"" to 125°. 

WTtTES KESEMBLING CLAPvET. 

Clinton, — This grape contains a great amount of acidity, although also a good 
deal of sugar. The best wine is made Irom it by Gallizing one-third and fer- 
menting on the husks for 24 hours, when it will make a very good claret, with 
a peculiar frost-giape flavor, which many admire, though it is not to my taste. 
The husks can then be Chaptalized, and will, thus treated, make a very good 
wine. Specific gravity 98° to 105°. 

Creveling. — A small sample made of this grape has given me a very high 
opinion of its quality for wine. It supplies a want long felt among the wine- 
drinking public of a wane intermediate between the Concord and Norton, and of 
more delicate flavor. It resembles the choice clarets of France, with perhaps 
not so much astringency. I do not think this needs any manipulation to pro- 
duce a good wine. Specific gravity 88°. 

Ives's Seedling. — I cannot speak from experience in regard to this variety, as 
I have never made wine from it j and although I have tasted a good many samples 
made in O^io, I have been unable to accord it the high rank our Ohio fiiends 
claim for it. It has a pleasant flavor, but a great deal of acidity and harshness, 
an unripe taste, if I may so express myself, which is not at all pleasant to me. 
Perhaps by Gallizing judiciously a better wine may be made from it than I have 
yet seen. So far I can see nothing in it which should induce me to prefeV it to 
good Concord, and it certainly does not produce as much per acre, from all I 
can leam. 

MISCELLANEOUS. 

These comprise all varieties which cannot fairly be classed with any of the 
four types referred to, but have an independent native-American character of 
their own. 

The Concord.— T\n.& has been compared to claret, but I can find nothing either 
11 
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in QmoT or general db^iustet t>o jpstify the comparisoii. It mor^ nearly resembles 
some of the red Hungarian wines. As its wine has become a universal favm^, 
as well fi« the sim, it doa^rves a WS^ more than a passing notice my ha3id«. A 
whit© vmxe to I3ftftde ftom it by pr$i5!»ng the grapes without madung them^hui 
as it is to my ta*te a>m«what insipid I <ianiiot see that there is anything gaii^ed by 
this prooeas. The best wine is made from it by adding one-thka water an4 
sugar to the juice and fermenting it on the husks for 12 to 24 hours. ^ It will 
thus make a light red wine of agreeable strawbeny flavor, and whioh wiU much 
improve by age. The wine thus made is effectually the laboring man's drink, 
can be produced cheap enough, is very palatable, and has a peculiar, invigora- 
ting effect upon the system. Let us hope that it will soon become the general drink 
of the laboring classes, in the place of whiskey and beer. It would be the great- 
est temperance reform ever introduced in this country. The husks may then be 
Chaptalized, and the wine thus made will be nearly equal to the first. * 

Hartford Prolific. — This, if well made, resembles the Concord closely, and 
though hardly a true wine grape, can still be made into wine advantageoudy 
where the fruit cannot be marketed very well. It may be treated like the Con- 
cord, and ynll then make a fair red wine, somewhat fray, but stiU not disagree- 
ably so. 

North Carolina Seedling. — This is another very decided native, which may per- 
haps properlv be called Muscatel. It has a tough, acid pulp, and strong navor^ 
but will, if Gallized one-half, make a wine which has met with universal favor 
and brings a high price in market. It is very healthy, a strong grower, and 
iiomensely productive. Specific gravity 84°. 

The New Seedling qfMr. Longendoerfer. — This has not even a nama yet, as 
its originator has determined not to send it out until fully proved. I have 
watched it closely, and with a great deal of interest, for the last three years, as I 
tidnk it will add something to the list of our wines which we have long wanted 
—an Atiaerican Madeira. It is a seedling of the Norton, of the same habit, and 
with the Wdest wood I have yet met with in any native ; very productive, and 
witirely healthy. It is a small black grape, yet does not produce a dark red wine 
like the Norton, but a wine of brownish yellow color, of great body, and very fine, 
strong flavor, resembling Madeira very closely. I think it will be a great acqui- 
sition for our latitude and fuither south. This season a larger quantity of wine 
will be made from it by its originator, and I confidently hope that an Amaiican 
Madeira will be added to our list of native wines. Specific gravity 109°. 
. Xmorig the grapes which I think will prove valuable for wine, but which I 
have not yet tested, I will here name Rogers's Hybrids Nos. 3, 4, 12, 19, Alvey, 
Devereux, Louisiana, Arkansas, and Telegraph, As a general rule in Grallizing 
and Chaptalizing I aim at making the mixture of the same specific gravity the 
must would have in good seasons. I strive to remedy defects of nature, but not 
to add to the natural body of the must, as aU our native wines with which I 
have had to deal have body enough ; even the Concord and Hartford contain 
sugar enough here in ordinary seasons to make a wine of sufficient body. I seek 
to con'ect where a grape contains too much acidity, tannin or flavor, and do this 
with elements natural to the grape, sugar and water. An addition of anything 
foreign would justly be called an adulteration^ and should be condemned as such ; 
but Gallizing, instead of being an adulteration, as those have termed it who 
evidently know little about wine-making and its principles, is an improvement, 
and a very great one. 

There are two very simple tests by which wine can be judged : First, it should 
be agreeable to the palate, pleasant in flavor, and be perfectly clear and fine. 
Secondly, it should agree with the system, act as a gentle stimulant, invigorating 
and joy-inspiring, exhilirating in its effects, and leave the head clear, without 
any bad effects afterwards. If it fulfila these two conditions I call it good ; if 
it does not, if it has the contrary effect upon the system, I call it poor, adulter- 
ated ptnff, Tio mnHer how ploapaut it tastes and how it was made. 
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It will not be expected in an axticle of tliis kind that I should go into all the 
details of wine-making j these can be found in any good work on the subject, either 
German, French, or American. The apparatus should be clean — mill, press, 
fermenting vats and casks. The wine, when made, should be closely watched 
during fermentation, and the casks closed with an air-tight bung as soon as fer- 
mentation is over. Our wines are generally clear and should be racked by the 
end of December or beginning of January, and the second time about the begin- 
ning of March. For all after operations, racking, bottling, &c., it is almost 
impossible to give fixed rules. Practice and a nice discrimination of any change 
in the wine is absolutely necessary to manage it successfully. As a general rule 
wine is not fit to bottle before it is a year old, as young wine always con- 
tains more or less sediment and lees, even if it should seem to be perfectly clear. 
Let no one become discouraged, however, if wine-making should appear to him 
a more complicated business than he had at first supposed. A love of the sub- 
ject and earnest application will soon show the way. Make experiments, watch 
their results closely, and practice will soon make perfect. There is, however, 
an easier way to do this than for each individual to make his own w^ay alone. 
It is the formation of grape colonies, of grape growers' villages. The advan- 
tages of such a colony will be easily seen. If each one has a small piece of 
suitable land, (and he does not need a large one to follow grape-growing,) the 
neighbors can easily assist each other in ploughing and subsoiling; they can join 
together and build a large cellar in common, where each can deliver and store 
his wine, and of which one perhaps better acquainted with the management of 
wine can take charge, or a competent person be en imaged for that purpose. An 
association of this kind gen-erally has the preference in the market over a single 
individual, and obtains a higher price for products if of a good quality. 

In a country which has such an immense amount of lands suitable for grape- 
growing, and where it is to become at no distant day one of the leading agricul- 
tural interests, it would be very desirable, in my estimation, to create a separate 
department of grape culture and wine-making to be connected with the Agricul- 
tural Department j and of which a practical grape-grower and practical wine- 
maker should be the chief, whose duty it should be to conduct experiments, 
travel frequently, and impart that instruction and advice so much desired and 
needed by our grape-growers. Such an institution, properly conducted, would be 
of immense advantage to the country, and under the fostering care of our gov- 
ernment, extended to this important branch of industry, America would soon 
become the greatest wine-producing country on the face of the globe. 

If we had more frequent exhibitions of wines, and agricultural and horticul- 
tural societies throughout the country w^ould do a little more for the grape-grow- 
ing interest, instead of giving it 'the tail end of the premiums, as has generally 
been done, we would progress faster. 

These are but hints. If they should create general discussion on the points 
referred to— if they but help to awaken the public interest — my object has been 
accomplished. 
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CtTLTUBE ASTD PRODUCTS OF THE VINE. 

The following is a repoi-t, to the United States commission at the Universal 
Exposition of Paris, in 1867, of the committee *^on the culture and products of 

t he vine 

The exhibition of winea at the UniverBal Exposition of 1867 w&s large. 
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Every wine-growing country of Europe, as well as Australia, Canada, California, 
and other sections of North and South America, were represented. As there 
were no jurors from the United States, our American wines were not subjected 
to so full and fair an examination as they were entitled to, and to remedy this 
omission a special committee, consisting of the undersigned, was appointed by 
the board of commissioners to make an examination of the wines of our own 
and other countries, and to report especially with reference to wine-growing in 
America. To propedy judge, however, of the di£Ferent kinds, of the qualities, 
coet, sanitary influence, and adaptability to our country — points upon which we 
would have been glad to report more fully — would require more thorough tasting 
and more time than the committee could command, or had a " right to demand 
from the courtesies of foreign exhibitors or commissioners. 

As regards French vanes, full reliance cannot be placed on what is furnished 
to the American traveller at hotels or cafes, or even what is sold him at the 
shops, no matter what price he pays. It would, however, be doing French wines 
a great injustice to judge them by the qualities sold in this way, or exported to 
America. The great body of American consumers have palates as yet so 
unskilled, and the merchants of Bordeaux and fabricators and imitators are so 
adroit, that it seems impossible for the honest wine-grower here to come into 
such relations with the wine-drinkers there as shall secure to the latter the 
benefits, sanitary and moral, which the French people themselves derive from 
the pure juice of the grape so abundantly produced in this country. It is not 
an unusual practice for dealers to buy of producers in the back country a coarse, 
deep red wine for 30 cents per gallon, and a strong white wine for 45 cents per 
gallon, mix and bottle them, and send them abroad labelled with all the high- 
sounding names of " Medoc,'' to sell at enormous profits to unsuspecting foreigners. 

Further south than Bordeaux, in the country about Montpelier and Beziers, 
an inferior article, but perfectly pure, can be obtained of the producer at five 
and six cents per gallon, or one cent per bottle. Of late years, and since the 
abatement of the grape disease, the production of France has been very large, 
the 4,000,000 of acres in cultivation yielding an average of 1,200,000,000 of 
gallons, which would give to every man, woman, and child in the country a half 
bottle-full every day, even after allowing 200,000,000 of gallons for exportation. 

Owing, perhaps, to the intimate relations between America and Germany, our 
wine commerce with that country is conducted in a much more satisfactory man- 
ner. A good deal of excellent German white wine now makes its way to us, 
and is highly appreciated. 

Hungary, whose product is second to that of France only, can supply a wide 
range of varieties, and at prices extremely reasonable. As the Hungarian pro- 
ducers seem to know, as yet, but little of chemistry, we suppose their wines to 
be generally pure, and as they are not yet fully introduced into the markets of 
the world, we should think they might be advantageously purchased to a greater 
extent than has yet been done. 

Besides the sherry, of which we consume so largely, Spain has an abimdant 
and rich vintage, with which American consumers would be better acquainted if 
her merchants had more of the enterprise of those of Bordeaux. 

Portugal also produces plenty of excellent and pure wines of which we know 
little, for hardly a drop is allowed to leave the country without being so strongly 
brandied as to lose its character as a wine, and become rather a spirituous liquor. 
Port wine is repeatedly dosed with spirits until it contains at least as much as 24 
per cent, of alcohol. Fifteen years' age is required before it is fit to drink, not 
because th? wine is slow to ripen, but because the spirit needs to remain 15 years 
before the disturbance it causes can subside, and the antagonistic ingredients of 
the mixture harmonize. 

Notwithstanding bold and persistent assertions to the contrary, it has been sat- 



PARIS EXPOSITION REPORT. 



165 



isfactorily proved to your committee tliat the adulteration is made not to preserve 
the v/ine. but solely to make it sweet and stimulating. 

As America is destined to become a great wine-producing country, her people 
ought to be better acquainted than they are with the higher grades of foreign 
wines, but they have as yet drunk so little of these, that their standard of excel- 
lence remains comparatively low. Now, except in California, none of the Euro- 
pean vines will grow in America, and we are compelled to search in our forests, 
and develop in nurseries and vineyards the varieties which are in the future to 
be our reliance for competing with foreign producers, and finally, it is to be 
hoped, emancipating ourselves from them altogether. Of course, then, the higher 
our standard of taste, that is, the higher our aim, the better wiU ' be om: suc- 
cess. Our vine-growers have much more to learn of the character and quality 
of good wines than they have of cultivation and manufacture, for really, as to 
the preparation of the soil, planting, cultivating, pruning, and training the vines, 
gathering, selecting, and pressing the fruit, fermenting, and keeping the wine, 
(white wine, at least,) om* experienced vignerons have but little to learn of Euro- 
pean rivals. 

Our American vineyards compare very well with those of France, and so do 
our cellars, presses, and casks, so that an elaborate I'eport on methods would be 
of but little benefit, and might even mislead, for there seems to be no one method 
in use here, in any stage of vine-raising or wine-making, concerning which there 
is not a confusion of practice and a conflict of theory, such as it would be hope- 
less to attempt to reconcile. Probably sound reasons for much of this diversity 
may be found in peculiarities of soil and varieties of vines that are local and special, 
and with which we have nothing to do. Still, a pretty thorough tour among the 
vine districts of France has not been wholly ^barren of suggestions. 

CULTURE OF THE VrNE IN EUROPE. 

Soil and exposure. — The soil of Medoc, where stand " Chateau Margeaux," 
" Chateau La Fitte," and Chateau La Tour," is a bed of coarse gravel, among 
whose pebbles the eye can barely detect soil enough to support the lowest form of 
vegetable life. In the vicinity ofBeziers, on the other hand, the land is rich and 
strong enough to yield any kind of a crop; yet Medoc grows wine that often 
sells for ten dollars per gallon, while that of Beziers sometimes sells for the 
half of ten cents per gallon. In Burgundy there is a long hill, on whose dark 
red ferruginous limestone sides a wretched thin covering of earth lies, like the 
coat of a beggar, revealing, not hiding, the nakedness beneath. Here stand 
little starveling vines very slender and very low ; yet here is the celebrated 
" Clos Vaugeot,'' and this is the hill and these are the vines that yield a wine 
rivalling in excellence and value that of Medoc, and to the fortunate proprietor 
. the Cote Wor is what it signifies, *^ a hillside of gold." At its base spreads out a 
wide and very fertile plain, covered with luxuriant vines, whose juice sells at 
from ten to twenty cents per gallon. 

If you go further northward and examine the hills of Champagne, you will 
find them to be merely hills of chalk ; and these instances only illustrate the rule 
derived not from them alone, but from abundance of others, that, for good wine, you 
must go to a dry and meagre soil. Yet we should be sorry to have to extend 
the rule, and say that the poorer the soil the better the wine, for there are cer- 
tainly veiy few patches of ground in America that can match in poverty the 
mountains of Champagne, tbe hills of Burgundy, or the slopes of Medoc ; nor 
would it do to conclude that manure should not be applied, for although some 
say it is hurtful to the wine in its quality, it is yet an open question whether this 
is so or not. Meanwhile, the practice is to manure, although sparingly. 

Freparing tlte ground and plantifig the vines. — This is probably as wellimder- 
stood in America as in France. We usually break up to the depth of two feet 
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and drain thoroughly. In many parts of France they.trench to the same depih, 
but in many other parts this is impracticable, unnecessary^ or injurious. Here, 
the distance between the vines is from eighteen inches to two feet, according to 
their size. We, however, are compelled, by the greater vigor of our vines, to 
place them five and six feet apart. 

In Burgundy, Champagne, and some other districts it is the practice to renew 
the vigor of the vines, by laying down the cane and rooting the plant in a new 
place, which quite breaks up the original lines, so that the plough cannot be used. 
This is doubtless a good way to renew the strength of the plant, but it is objected 
to by high authority, on the assumption that the older the stalk the better the 
wine will be ; on the other hand, Champagne wine dressers have attributed to 
this practice in a great measure their almost total exemption from the vine 
disease. Others, however, attribute that exemption to the general and long estab- 
lished custom of spreading over the vineyards a bituminous shale containing 
sulphur, a well-known antidote ; and here we would recommend most strongly 
to our countrymen a renewed and sustained effort to combat mildew with sulphur. 
The experience of France and other countries is entirely in its favor, and its use 
is still felt to be necessary, and is still kept up. 

We think Americans have not been thorough enough, and patient enough. 
Let them try again, and this time let them begin early, and to be sure to follow 
carefully these i*ules on the subject, which have been hitherto much better pro- 
mulgated than observed. On rich and level land, a common plan in some dis- 
tricts is to set out double rows of vines at wide intervals, in fields chiefly devoted 
to other crops. The free exposure to sun and air thus secured seems largely to 
augment the yield, and this will be understood by any one who has noticed the 
superior productiveness of such of his vines as grow bordering on a wide alley or 
other open space. This is very different from planting vegetables, &;c., among 
the vines, which is a bad practice. 

Wire trellis. — These are becoming quite popular here, as we think they are in 
Ajuerica also, notwithstanding the cheapness of "wood. The size of wire prefeiTed 
is number 16, and but two wi^-es are used. Our large vines would need three wires. 
They are stretched to strong posts set 20 feet apait, passing intermediately through 
holes of smaller posts or stakes. On the lower line, about 18 inches from the 
ground, the fruit-bearing wood is trained, y/hile the upper line, about 18 inches 
above the other, supports the new wood. Many prefer to allow tlie fniit-bearing 
cane to do service tvvo years, instead of one only, as is the pnictice in America. 
There is no doubt that with wire trellis the pruning, tying, pinching of3^ &c., 
can be much more cheaply done than w^here the training is to stakes, and from 
the way the clusters depend from the horizontal cane, it is easy to see that there 
must be also a superior access of sun and air, and a greater ease in gathering the 
vintage. 

Winter protection. — It is a common practice to go through the vines with a 
plough every fall, and throw up a good ridge of earth against the stalks. The 
Hungarians have a more effectual way of guaranteeing against the cold of their 
rigorous winters, which is to lay the vines on the ground, cover them Vv ith straw, 
and on the straw throw the earth; without this it is said they could produce no 
wine at all. Our native grapes are generally hardy, and will live wherever 
their fruit will ripen, but occasionally there is a severe season which seems to 
touch the very heart of the wood, and so enfeebles it that it falls an easy prey 
to disease. It was noticed that the mildew set in with great destructiveness 
after the tv^o hard winters of 1854 and 1856. 

The thorough covering employed in Hungary would secure the wood against 
such occasional risks, and also might render it possible to grow European vines in 
our country. By this means, too, we could, perhaps, make the Scuppemong 
live in our northern States, and obtain from it a sparkling wine, of foam and 
flavor unsurpassed. From these considerations and others, we recommend to the 
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T^Tne-grow€rs of our more northern States to lay down and thoroughly cover theiT 
vines regularly every fall; and to those in milder regions, to bank up the earth 
against the stalks as is done in France, 

Vine-dressing. — ^We have derived most of our instruction in vine-dressing from 
the Germans, in whose native country there are no sunbeams to spare; and 
the celebrated " Kiesling" grape is said to hardly ever ripen, and thus, perhaps, we 
have been led to attach too much importance to letting the fruit remain on the 
vine as long as possible before gathering. If we have been in error, it would be 
well worth while to know it, for, besides the loss by shrinkage, the ravages of 
insects and birds, quadrupeds and bipeds, during the last fortnight of the vine- 
dresser's watchings are most disheartening. 

PRODUCTION OF WHITE AOT BED WrtfES. 

Now, it is contended by good authority in France that early vintages are the 
best, and that it is important, not merely in regard to quantity but quality, also, 
to gather the fruit before it becomes over-ripe. Possibly w^hat is true of white 
wine may not be so of red wine, to which last named kind, attention is so widely 
directed in Europe. Here the proportion of white wine to red is very small, 
and it may be said that red is the rule and white the exception. 

Our wine-growers in America undferstand veiy well the principles to be 
observed in the manufacture of v/hite wine, and many of them, as regards care 
and nicety, are as good models as need be desired. But it cannot be denied 
that the practice of selling the ripest and finest grapes for table use, and convert- 
ing the unsalable into wine, prevails to a great extent among American vineyardists, 
and the result is the manufacture of much inferior wine. This has already 
injured the reputation of American wines, both at home and abroad. Of the 
much more complicated process r-f making red wine, however, American manu- 
facturers are but little informed, for the reason that until recently they have had 
DO grapes £uitjible for the purpose : but now that v/e have discovered those 
excellent varieties, the Norton" and ^^Ives" seedlings, our estimate of the value 
of which has been very greatly raised by comparing wine from them with some 
of the highest grades of foreign productions, a few observations of methfods of 
fermentation for red wine as practiced in France may be appropriate. 

In France they wll msike either v/hite or red wine from the same grape ; but 
in Am^erica we have grapes whose pulp is so rich in coloring matter that they 
yield a very pretty tinted T^ine wi'-hout any further treatment than what is given 
to make white wine, and a pure white vnne cannot be made from them ; of this 
kind is the *^ Norton" seedling. Yet not for beauty alone do they put them 
through the process of fermentation on the skin, but because that process imparts 
qualities which, as afiecting the palate, stimulation j digestion, &c., are quite 
different from, what the other process imparts. Many persons find red wine essen- 
tial to their health, w^ho cannot use white wine, and vice versa, 

MA^JtrPACTTJEE OE WI^E. 

Siemming. — The fruit having been gathered and selected, the next thing to do 
is to stem it. In Medoc" and all the Bordelais" this is invariably done. But 
in "Burgundy" and other districts they commonly omit it, and throw stem and all 
into the vat ; if, however, the season has been bad, and the stems remain unripe, 
they are of necessity excluded in whole or in part, lest they do more harm than 
good. The chief reason for putting In the stems is to correct the disease called 
"tetter," for which the tannic acid, &c., of the stem is thought to be an antidote. 
Fortunately we know comparatively little, as ^et, of any wine disease, except 
acidity, but still it will remain for us to decide upon experience which of the 
two methods it is best to adopt. Probably we shall arrive at the same diversity 



168 



AGRICULTURAL REPORT. 



of practice as is witnessed here. Stemming is usually done by rubbing the 
fruit upon a grating of iron rods, but the better way decidedly is a grating of wood. 
It is made of bars, two-thirds of an inch square, carved into each other where 
they cross so as to bring them down to an even face, leaving openings or meshes 
two-thirds of an inch square. This is established like a table w^ith four legs, 
with a rim around it about ten inches high, and a proper receptacle beneath to 
receive and carry off the stemmed fruit as it falls through and the juice which 
escapes. The table is fom* feet square and four feet high. About three bushels 
of grapes are put upon the grating, which four men with bare arms soon rub 
through, leaving the stems behind, w^hich are then thrown into a small circular 
press, like our hand cider presses, which extracts the juice of the few grains 
remaining on them. In this way fom- men can stem enough to make fifty barrels 
of wine per day. For one who makes but a small quantity, a deep tub and a 
three-pronged stick will do very well. 

Crushing, — This is next to be done, by trampling the grape with the naked foot. 
It is said to be a better way than to use a large mill, for the reason that the mill will 
crush the seed ; but the seeds are not easily crushed, and a properly made grape 
mill need not bruise them in the least. At a well managed wine-house, that of 
Messrs. Averons Brothers, in " Pauillac," they put the grapes to ferment with 
no further crushing than what is given them in the process of stemming, which 
experience has satisfied those gentlemen is all that is needed. 

Treading out grapes with bare feet is well enough if the feet first be made 
clean, but probably no American wall ever adopt the plan of crushing with the 
naked feet, either clean or unclean, but will either rely on the crushing given in 
the stemming process, or use a mill, or a bucket and tripod. 

Fermentation, — The crushed mass, with or without the stems, is next thrown into 
vats and allowed to ferment. The vats are large casks, generally without bulge, 
the largest at the bottom, and open at the top. In s^ne of the large houses they 
are covered with loose boards j in others the boards are jointed and made her- 
metically close by plastering with cement or clay^ in others there is merely a 
floating mass of stems j and in others there is no covering at all except the scum 
of stems, skins, seeds, &c., which rise to the surface. 

After the fermentation has ceased and the wine becomes clear, it is drawn off 
and put away in close casks, which in France are almost uniformly of the size 
called "barrique,^' holding about fifty gallons. In Burgundy these are kept 
above ground and in the light until spring, and then put' into cellars, while in 
the Bordeaux country they remain in the light in storehouses above ground until 
one or two years old, and are then removed to dark rooms on the same level. A 
careful way of making red wine out of grapes not fully ripened is to allow it to 
remain in the vats for a sufficiently long time after fermentation to let the green- 
ness held in suspense settl^ to the bottom. 

At " La Tour,^' in the vintage of 1866, they allowed the wine to remain in 
the vat a whole month, though tlie fermentation was probably complete in half 
of the time. After drawing off the remaining undissolved pomace, it is pressed 
and made into a wine of inferior quality. It is common in France, and it would 
be sometimes necessary in some parts of America, to provide means of warming 
the wine-house up to at least 20° Centigrade, or 68° Fahrenheit, as w^ell as to 
introduce steam heat into the vats themselves, which is done by means of a 
tin pipe, entering to the right of the faucet and a little above the bottom of the 
vat, bending to the bottom and rising again in the fonn of the letter U, and then 
passing out at the other side of the faucet, at the same distance from it, the steam 
entering at one end and the condensed vapor escaping at the other ; but heat is 
only applied in cold seasons and when the grapes are badly ripened. 
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VAUTETIES. 

In France, the fruit of different varieties is commonly mixed together, and 
generally but little account is taken of "cesaye^' (variety) as compared with the 
quality of soil. Well-informed persons, however, are disposed to complain of 
the introduction, which has been qui te general of recent years, of coarse varieties, 
grown for quantity rather than quality. 

There is one variety of yine commonly seen on rich soil and deemed unfit for 
poor ground, except where grown for brandy, as in Cognac, that may possibly 
be of value to us. It is called la folle," (the crazy ;) "en ragat blanche," (from 
enraged.) Except in its infancy it needs no stakes, but holds itself erect by the 
strength of its stalk, which is trained about one foot high, and from which the 
cane or branches shoot out with great vigor, like those of the osier willow pruned 
low. Every winter all the branches are cut back to two or three eyes, and during 
the season the ground is cultivated in the usual manner, but further than this it 
demands no attention. There is no summer pruning nor any tying, winter or 
summer. It is never hurt by frost, is proof against all disease, and is unfailing 
in its fruiting, and yields, when in good condition, 1,200 to 1,500 gallons of 
wine per acre. Its most favorable soil is a sandy loam, and when grown on such 
its wine, which is quite strong, is worth 40 cents per gallon. Of that produced 
about Bordeaux a good deal is mixed with coarse red wine and made into claret 
for American consumption. Of itself it will not make red wine. It is possible 
that this hardy vine or grape will stand our severe winters, and, with or without 
covering, obtain a footing in American soil. If so, every farmer, or whoever 
else can command a quarter of an acre of land, might raise for his own table an 
abundance of good sound wine at a trifling cost. Generally it is bad policy 
to introduce a coarse plant of any sort, but we have so vast a spread of land that 
is too rich for growing delicate wines, no matter what variety of plant is tried, 
and of late the mildew and fot have been so discouragingly fatal in many parts 
of the country, it might be well to give the " en regat " a trial, and since we 
must drink the juice baptized with the names of " St. Julian," " Chateau," ^* Mar- 
geux," and all the saints of Medoc, we may as well enjoy the satisfaction and 
the very large profit of raising it ourselves. 

Not only do the French mix different kinds of grapes in the vat and on the 
press, but they freely compound together different kinds of wine in all stages of 
maturity. This is done of course with great carefulness, the success of the 
merchant in his business depending on his skill in concocting what will please 
the palate. Such combination may be agreeable to the taste of the consumer, 
and profitable to the merchant, but it may well be doubted if it is as good for 
the health as that which is simply natural, and made from one variety of grape. 

A French wine-grower has introduced the Catawba into his vineyard, and 
uses its juice to mix in very small proportions with that of native grapes to give 
flavor. Any considerable addition of the Catawba's musky quality would be 
more than the French palate, trained to like o«ily that which is negative, could 
very well bear. 

When American wines were tested by the jury at the Exposition, the French 
jurors, whose scale w^as from one to four, with a zero at the foot, generally com- 
plimented our Catawba with a zero, and they remarked that the more of the 
natural flavor the wine possessed, other things being equal, the lower they should 
estimate it. In America the very contrary is known to be the case. The Ger- 
man jurors, accustomed to wines of high bouqut-t, held quite different opinions from 
the French, and were much pleased with the American wines. 

TREATMENT OP WLEfJC. 

In regard to the more delicate wines of Europe which do not bear exportation, 
an important discovery is said to have been made by the distinguished chemist, 



170 



AGRICULTURAL REPORT. 



Pasteur, of the Institute^ which is exciting great interest, and promises nothing 
less than to secure wine against disease and deterioration for an indefinite period, 
to enable it to be transported with safety any distance, and kept in any sort of 
storehouse. The best way to make known in America the discoveries of Mr. 
Pasteur would be to translate and publish his very valuable work, entitled 
" Etudes sur le Vin,'^ sold by Victor Masson &; Sons, Place de TEcole de Medi- 
cine, Paris. Meanwhile we will give a brief synopsis of it. 

After explaining at length the nature of the different diseases of the wine, 
acidity, bitterness, &c., tracing them all to vegetable parasites, and detailing his 
experiments in search of an agent to destroy the parasites, Mr. Pasteur arrives 
at the conclusion that they are effectually destroyed by heating the wine 
up to a point between 50° and 65° Centigrade, Vhidi would be between 
122° and 149° of Fahrenheit. The heating can be done in a " Bain Marie," 
that is, by placing the bottle or cask in a vessel filled with water and heating the 
water, or by hot-air closets or steam-pipes introduced into the casks. The heating 
should be gradually and carefully accomplished in order to enable any one to 
test the value of this invention, so important in its aims. 

We extract the following, which gives all the author has to say on the mode 
he has himself followed with wine already in bottle, whether new or old, diseased 
or sound : 

The bottle being corked, either with the needle or otherwise, by machine or not, and the 
corks tied on like those of champagne bottles, they are placed in a vessel of water ; -to handle 
them easily, they are put into an iron bottle-basket. The water should rise as high as the 
ring abont the mouth of the bottle. I have' never yet completely submerged them, but do 
not think there would be any inconvenience in doing so, provided there should be no partial 
cooling during the heating up, which might cause the admission of a little water into the 
bottle. One of the bottles is filled with water, into the lower part of which the bowl of a 
thermometer is plunged. When this marks the degree of heat desired, 149° of Fahrenheit 
for instance, the basket is withdrawn. It will not do to put in another immediately ; the too 
warm water might break the bottles. A portion of the heated water is taken out and replaced 
with cold, to reduce thu temperature to a safe point ; or, better still, the bottles of the second 
basket may be prepared by warming, so as to be put in as soon as the first comes out. The 
expansion of the wine during the beating process tends to force out the cork, but the twine 
or wire holds it in, and the wine finds a vent betv^een the neck and ihe cork. During the 
cooling of the bottles, the volume of the wine having diminished, the corks are hammered 
in further, the twine is taken off, and the v^rine is put in the cellar, or the ground floor, or 
the second story, in tho shade, or in the sun. There is no fear that any of these different 
Tiiodea of keeping it will render it diseased ; they will have no induence except on its mode of 
maturing, its colors, <&c. It will always bo useful to keep a few bott!e3 of the same kind 
without heating it, so as to compare them at long intervals with that which has been heated. 
The bottle may be kept in an upright position ; no mould will form ; but perhaps the win« 
will lose a little of its fineness under such condition, if the cork gets dry, and thp air is allowed 
too freely to enter. 

Mr. Pasteur alarms that he has exposed casks of v/ine thus heated in the 
open air or terrace, with northern exposure, from April to December, without 
any injury resulting. 

Wine in the casks maybe heated by introducing a tin pipe tlirough the bung-hole, 
Vvhicli bhall descend in coils nearly to the bottom and return in a straight line 
and through the pipe imparting steam. If, after thus once being heated, there 
is such an exposure to Mie air, by drawing off and bottling, as to admit a fresh 
introduction of "parasites," the disease thus introduced may be easily cared by 
heating a second time. 

Mr. Pasteui' also claims to have discovered and proved that wine can be 
advanced in npening and improved by "creation" conducted in a slow and 
gentle manner. This is a bold assertion, but such confidence is felt in the value 
of suggestion.^ coming from him that both of his methods, cutting, as they will, 
a tangle of old theories, wi ll have a fair trial by his countrymen, and that with- 
out delay. 

Your committee would say, in conclusion, that from what comparison we have 
been able to make between the better samples of American vvines now on exhi- 
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bition at the Paris Exposition, with foreign wines of similar character, as well 
as from Ihe experience of many European wine-tasters, we have formed a higher 
estimate of our own ability to produce good wines than we had heretofore^ and 
from our investigations in vine culture we are now more confident than ever that 
America can and will be a great wine-growing country. All that is necessary 
for us to rival the choicest products of other parts of the world, will ere long 
come with practice and experience. We have already several excellent varie- 
ties of the grape borne on American soil, and suited to it a soil extensive and 
varied enough for every range of quantity and quality. Who would discover a 
patch of ground capable of yielding a " Johannisberger/' a "Tokay," or a 
*^Margeaux,"need only make diligent and careful search^ and, somewhere between 
the lakes and the gulf and the two oceans that circumscribe our vineyard terri- 
tory, he will be sure to find it. 

Finally, your committee cannot close this report without acknowledging the 
many courtesies extended to them by European exhibitors and commissioners Id 
facilitating the investigations incident upon the discharge of their duties. 

MARSHALL P. WILDER, 
ALEXANDER THOMPSON, 
WILLIAM J. ELAGG, 
PATRICK BARRY, 

Committee. 



SUPPLEMENT. 

VIKE DISTRICTS OF SWITZERL-ATift) AND GEEMAKT. 

The committee, since making their report on the third branch of the subject 
given them in charge, have visited the principal xme districts of Switzerland and 
(xemiany, and deem some of the observations there made worth being embodied 
in the supplemental report now submitted. 

The vineyards to which attention was more especially given were those of 
the borders of Lake Geneva^ those of Pfalz or Rhenish Bavaria, and of the 
banks of the Rhine, the Neckar, and the Main. 

With regard to the quality of the soil, we have the same remark to make her© 
as was made in the former report, viz, that the vines yielding the best wine were 
found to be growing on the puorest soiL Geologically, the soil throughout all 
the above districts is very much the same. viz. basalt and sandstone, both forma- 
tions usually seen in close proximity, the basalt uppermost and resting on the 
other. The only exceptions v/ere a few patches of limestone and slate. The 
basalt soil is esteemed richer than the sandstone, and is often hauled on to the 
other to enrich it. For instance, the vine-dressers of Durkheim actually manure 
their thin, poor, gravelly land with tens of thousands oi yards of earth, brought 
from the neighboring town of Deidesheim, and yet the I)<akheim wine is quite 
superior to that of their neighbors. All this was quite diiTerent from anything 
we noticed in France ; there, calcareous rocks seem to underlie everywhere, nor 
could we leara of any wine of high repute in France that derived its quality 
from sandstone or basalt. The vine husbandry of the Swiss and Gemians is of 
the first order. Nowhere do you see in their vineyards the stroggling appear- 
ance so common in those of France, (the effect of frequent layering ;) but the 
lines are always beautifully true and even. Although intervals or rows were wide 
enough for the plough to pass, nearly all the cultivation was done by hand, a.nd 
done most thoroughly, too. In France, as in America, they stir the ground tv/o 
or three times during the season. In the Rliinegan it is clone four times ; but 
about Forst Deidesheim and Durkheim they do it as often as every two or three 
weeks from the beginning to the end of the season. It is in the above neigh- 
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borhood that basaltic earth is applied as a manure, as is also clay, to make the 
ground more retentive of nianm'e; and this they do to such an extent that old 
vine fields are seen which have been raised visibly above the level of the others 
adjoining them.* 

The expenditure of labor in a year on an acre of those fields amounts to about 
140 days' work. In the Pfalz, it is usual to train upon horizontal laths or lines 
of wire running Id inches above the ground, very much as is done in Medoc, 
only that where wire is used a second line is stretched above the other. If the 
plan is good in Medoc and the Pfalz, it is hard to see vvhy it would not be good 
everywhere, especially in countries so cold as Germany and the northern part of 
the United States. Indeed, Mr. Guyot, to whose book we have already referred, 
argues strongly in favor of everywhere adopting the method of training the 
fruit-bearing cane horizontal with the ground and very close to it. We ought, 
however, to note here, that the fields where this mode was more particularly 
noticed, or connected with good results, were in gravelly deposits of nearly level 
surface. Manure is freely used in Germany, much more so than in France, and 
is prepared and applied with much care and system. Coio manure^ largely com- 
posted with straw, is the only kind thought lit to manure vines. They sprinkle 
the heaps almost daily to keep them moist and allow the mass to rot, at least 
12 months before being used. It is applied every three years. As to quan- 
tity, it is certain that some soil, like the poor and unretentive gravel beds of the 
Pfalz, should receive more than those of the neighboring slopes, and that the 
calcareous earths of France need less than the sandstone and the basaltic earths 
of the Ithine valley. 

Guyot, arguing strongly in favor of manure, recommends the French cultivator 
to put on at intervals of three years a quantity of manure that will be equivalent 
in weight to that of the fruit he has taken off at vintage, while Mr. Herzmansky, 
the steward at Johannisberg, who tills some 50 acres of vines, keeps about 40 
very large cows in his stables. But will not manuring hurt tJie quality of tlie 
xvine ? 

In our former report we say that this is an open question as yet, and so it is 
in France, and Mr. Guyot treats it as such in arguing upon it. Of course 
none will doubt that were a vineyard to be treated in this respect, as we treat 
the soil of a grapery, very poor wine would be produced, and the only question 
is, will a moderate quantity do harm? This is precisely the question the com- 
mittee put to Mr. Herzmansky, the intelligent and thoroughly experienced 
director at Johannisberg, where the best wine in the world is made. His answer 
was, " No. As we apply it on this soil it does not impair the quality of the 
wine in any degree ; on the contrary, it improves the flavor." Then lie led the 
way to his well-ordered cow stables, and pointing to the compost heaps remarked, 
" There is the beginning of Johannisberger.'^t 

Now Johannisberger is the most delicate of wine, as it is indeed superlative 
in every respect. By the kind invitation of the Princess Metternich the com- 

* Some years since the vineyard of F. T. Buhl, of Deidesbeiirs, produced wico on the 
natural soil of a very inferior qiaality, selling at 50 centimes the litre, at a very great 
expense. The whole vineyard was covered to the depth of three feet by volcanic or basaltic 
earth brought from a distance of several miles. The experiment at the time was thought to 
be a very hazardous one, bat the enhanced value of the wines after tlio addition proved that 
the owner was wiser than his neighbors. 

t The vineyard of F. T- Buhl, alluded to in a previous note, is fertilized by a com- 
post made of wood-ashes, stable manure, and earth. This is applied in the spring in trenches 
dug to the depth of about ten inches and again covered with earih ; the application is made 
in this manner to every alternate row in the vineyard. The following year the same process 
is gone through with in the remaining rows, by the removal of the soil as previously stated, 
and the treatment of manure as just detailed ; this vineyard now produces wine of a very 
superior quality, of a delicious bouquet, rich in saccharine matter and alcohol, and possess- 
ing all those excellencies that we prize in a first-class wine, and iis now readily selling at 
twelve francs the litre. To which is this wine most indebted for the extraordinary change in 
its character — to the volcanic soil, or the mauuia which is annually buried in the lineyard ? 
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mittee were allowed to taste specimens of the best the castle cellar containecl, 
including some that w^as 21 years old in tlie cask, and some from a cask that 
was, par excellence, called the " bride of the cellar," and the opinion formed was 
that the quality of Johannisberger is such tliat it cannot be described, and can 
be communicated only to the organs of taste, nor can it be understood or even 
imagined, except by those who tu'e so highly favored as to have a taste of it. 
But this marvellous wine is but the crowning product of the famous district of 
the Rhinegan, or that portion of the valley lying just north of Mayence, a strip 
less than ten miles in length, whose fruit yields a juice which surpasses all others 
of the world, combining richness with flavor and delicacy with strength. The 
soil of the Ehinegan seems to be of a red sandstone mostly, if not wholly. 
Johannisberg hill reminds one strongly of the soil of some parts of New Jersey 
and Connecticut, and in the neighborhood of New Haven, in the latter State, 
the "basalf^ is seen resting upon the red stone, just as it does upon the hills 
that skirt the Rhine. Nearly all the German and Swiss wines, and, indeed, 
nearly all the grapes grown in Germany and Switzerland, are white, for which 
the soil and climate of the former countrj^ seem peculiarly adapted, while at the 
same time unsuited for ripening colored grapes to the tint needed in a true red 
wine. The peculiarity of the better sort of Rhenish wines is ^'bouquet/' and of 
the inferior sort, acidity ; compared with them, their French rivals are quite 
negative, and so are those of Switzerland. A French wine, white or red, must 
be very poor indeed if it shows any acidity, and must be very fine indeed if it 
possesses any easily-tasted bouquet." Altogether, we must award the palm 
of excellence to the white wines of the Rhine, as we do to the skill and industry 
of the vine-dressers who produce them. In considering the merits of the dif- 
ferent soils as geologically distinguished from each other, we seem drawn to the 
conclusion that, so far as our observation has gone, the red sandstone is the superior 
one, but we confess ourselves unfit to make any such sweeping generalization, 
and will only say that the soil in question; for aught we can see, seems as 
fit as any other to grow a superior wine. The difference between wine made by 
fennenting the bruised grapes, juice, skin, pulp, and seeds altogether, and called 
" red wine," and that} made by pressing immediately after gathering and ferment- 
ing its pressed juice by itself, called " white wine," is not a difference of color 
alone. For certain bodily temperaments, and for certain conditions of health, 
possibly, too, for the peculiar constitution of the German people, white tvine may 
be the best. And to that of the Rhine country Liebig attributes the virtue of 
being an antidote for calculus and gout. But all this being admitted, the better 
reasons seem to favor the production and use of the red wine in preference to 
the white where it can be done. The testimony we have obtained from the best 
sources of knowledge on this point amounts to this : 

Red wine is much less heating, much more tonic, much less exciting to the 
nerves, much less intoxicating to the brain, and its effects are more enduring, 
than white wine. As we of America are, by reason of our dry climate, as well 
as from moral causes, more excitable, both from brain and nerve, than the 
Europeans, and at the same time much oftener in need of tonic diet, and our 
summer heats are so much more intense than in the wine latitudes of Europe, 
all the above considerations should have peculiar weight with us. So highly, 
at least, do the French people appreciate them, that they consume now little 
white wine, and it bears always a lower price in the market than red of equal 
quality. To the general consumption of this drink intelligent Frenchmen are 
apt to attribute th6 fine health of their peasantr}'-, as well as their habitual 
gaiety and habitual temperance. (The habitual use of tvliisJiCij has quite another 
effect.) Aa American gentleman, for many years residing in France, and for a 
time a professor in one of the universities, affirms that the greatest longevity is 
among those people who take red mne three times a day and abstain from both 
tea and coffee. When Americans consult French physicians, three times in four 
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they ai-e ordered to drink ted wine as a habitnal beverage, and one of the com- 
monest daily eventd among Americans residing in Paris is the cure of an obstinate 
dyspepi^a by the same simple remedy, even in the unheal thfol air of that city. 

The German vineyards have hitherto escaped any very serious ravages from 
the vine disease." It is met as often as it appears, and succedsfully combatted 
with sulphur. Three applications are made, the first as soon as the berries ha,ve 
grown to be as large as the head of a pin. Early in the day, and before the 
dew is dried off, the flour is sprinkled on the lower surface of the leaves, where 
the m(H0lurb causes it to attach. 'The implement used is a tube of tin, perfo- 
ra;t6d witii numerous small holes at the lower end, and with a tassel of woollen 
yam attached to that end. At Rheims we were shown a large vine, trained to 
a wall, one-half of which had been treated as above in the spring of the year 
before, and the other half neglected. The latter had, as a consequence, lost 
all of its fruit, and we visited the place and saw it the following season. It 
showed yellow and falling leaves in July, and very little fruit, while the other 
portion was perfectly healthy, and was loaded with a good crop of fruit. Thi« 
experinMUt ^as made by a French gentleman, who had recently returned from a 
long 6(^oum in America, and visited that country for the purpose of satisfyiatf 
hhnself if the sulphur be really a preventive or not against the vine disease, 
which he had heard $d many doubts expressed while in America. 

MARSHALL P. WILDEB, 
ALEXANDER THOMPSON, 
WILLIAM J. FLAGG, 
PATRICK BARRY, 
Cmmittee No. 9 United States Conmission. 
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RICE CULTURE. 



By Aucustin L. Faveau, South Carolina. 



tJpwardd of a century ago one of those accidental cii'cumstances so often 
fpidtrul of important results occurred in South Carolina. A vessel from the 
coast of Madagascar sought refuge in the harbor of Charleston, and the captain, 
having formed the acquaintance of Landgrave Smith, presented him with a bag 
of " paddy," or " rough rice." This the landgrave caused to be planted in his 
g^den, at the corner of Tradd and Church streets, in the city of Charleston, 
and so encouraging was the result that much ^ittention was soon attracted to the 
plant ; and from tliis small beginning originated the entire supply of seed whose 
product, in the year i860, formed so important an export commodity of this 
country that it amounted to 162,000 tierces, or 100,600,000 pounds, valued at 
$4,000,000. 

tAia)S ADAPTED TO BICE CrLTTOE. 

Iti this article I will confine my attention chiefly to w}iat is known as golden 
or Carolina rice. There is a species of bearded white ri(xj, known as Highland 
rice, but as it is unknown to commerce, of very limited culture and inferior 
qnaiity, and not suited to the system of cultivation herein to bo described, it 
will not command my attention. 

The lands best adapted to growing rice are those swamps and rush lands lying 
immediately adjacent to tide-water rivers, between 29? and 35° north latitude. 
For the purpose of economical and eucces^il irrigation they must be perfectly 
level. They are always alluvial, and consist of blue clay, yellow mottled clay, 
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or black bay lands. The fonner two contain a large per cent, of isinglass, 
highly important to their value. There is another class of lands adapted to 
rioe cnlture^ known as inland swamps. These are large basins or lakes, sur^ 
rounded by highlands, having water leads running into them, by which they are 
inundated- These basins, being drained, are easily reclaimed, and a portion is 
usually set aside as a reservoir for holding a eufHciency of water for irrigating 
purposes. 

These lands, though not usually so prolific as the river swamps or tide-water 
lands, generally, under good management, produce a heavier grain, which is 
much sought after for seed. As a general rule they have heavier soils, are harder 
to cultivate, and not so remunerative as the river swamps, 

PITCH OF TIDE. 

Tide river plantations are usually located a little above the junction of salt 
and fresh water, and extend up the banks of the rivers so far as the rise and fall 
of the tides are sufficient for flooding and draining. This rise and fall should 
not be less than three or four feet, and six or eight feet is to be preferred, on 
account of the more perfect drainage these latter figures afibrd. Rice planta- 
tions are located above the junction of salt and fresh water, from the fact that 
rice, being an aquatic plant, requires a vast amount of fresh water during its 
growth, salt water being fatal to it at all stages. 

HOW RECLAIMED. 

These swamps are usually reclaimed by means of embankments or levees, 
which are made high and strong enough to effectually bar out the river. Smaller 
embankments, called check banks, subdivide that portion of the plantation lying 
between the main river embankment and the highland into squares or fields, 
generally from 15 to 20 acres in area. These squares are all subdivided again 
into beds or lands, of 25 or 30 feet width, by a system of main ditches and quar- 
ter drains. Canals, from 12 to 30 feet wide and four or five feet deep, are 
sometimes cut from the river embankment, through the centre of the plantation, 
to the high land, for the purpose of introducing or draining off the water to or 
from those fields situated far back from the river. These canals* also foiTQ a 
very conspicuous feature in the harvest scene, as they serve as a medium of nav- 
igation for the large flat-boats which convey the rice to the stack-yard in quanti- 
ties of 8 or 10 acres at a load ; and as rice usually yields from two to three 
tons of Straw per acre, the value of this immense water carriage can be easily 
conceived. 

Flood-gates or truiiks having doors at both ends are buried in the embank- 
ments on the river, as well as in the canal embankments and the check banks, 
those at the outlet of canals being so constructed as to permit tho flat-boats to 
pass into the river. By means of these flood-gates or trunks the vvhole system^ 
of irrigation is carried on under the complete control of the planter, and the 
lands are flooded or drained at will. 

CULTXJEB. 

The canels and ditches beiag all carefully cleaned out, down to the hard 
bottom — the banks neatly trimmed and free of leaks — the flood-gates and 
trunks all water-tight, either to hold out or hold in water— the planter com- 
mences his operations, as early in the winter as possible, by ploughing. These 
lands, being yearly enriched by alluvial deposits from the river, do not require 
deep ploughing, four or five inches being generally sufficient to furnish a good 
seed bed, and on account of the numerous ditches subdividing the fields a single- 
mulo plough is always preferable. When lands are ploughed early in the winter 
and nicely " shingled," it is of very great advantage to put in a shallow flow of 
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water, and suddenly draw it ofF, in severe weather, for the benefit of " freezing" 
the furrow slices. But it is not a good practice to flood deep, as the weight of 
water packs the land, which becomes run together^' by the action of the waves, 
and renders good harrowing afterward an impossibility. Harrowing is usually 
begun only a few days previous to planting, in order that the seed-bed may be 
as fresh as possible, to encourage germination and, by its pliancy, permit the 
young roots to expand rapidly and take good hold on the soil, in order that the 
plant may resist the birds and a tendency to float. The operation of harrowing 
is perhaps one of the most important to the crop, and no consideration must 
induce the planter to slight it, as this is the golden opportunity afforded him for 
killing his potent and pernicious enemy — i. e., grass — his dread all the summer 
time. By breaking up every clod now, and exposing its roots and seeds to the 
action of the sun, half the battle is won. Immediately after the harrow comes 
the crusher, which implement is not abandoned until the field is reduced to 
garden order." About the 10th or 15th of March, up to the 10th or 15th of 
May, the process of drilling is carried on— seeding from two and a half to three 
bushels of clean seed per acre. At this juncture two antagonistic systems are 
encountered, one known as *^ covered rice" and the other as " open trench rice." 
Both have their advocates. The first system, or " covered rice," is where the 
grain is covered up in the soil two or three inches deep, as fast as it is drilled 
in, which thus protects it fi'om birds, floating away, &c. The other, " open 
trench," consists in leaving the rice entirely uncovered in the drill, and taking 
the risks alluded to, in order to save time and labor, the grain being soaked in 
thick clay water before seeding, to hold it to the ground. 

IRRIGATING. 

The seed being deposited, the flood-gates are immediately opened, and, if it 
be covered rice, and the ground pretty moist, the water is taken in as rapidly as 
the capacity of the gates may afford ; and when it has attained a depth of 12 
or 18 inches, or deeper, if the check banks can bear it, the water from the river 
is then shut off, and the inside gate is closed, to hold in what water is on the 
field. The trash now rapidly rises, and floats towards the banks, and it must 
be immediately hauled up with rakes, before it settles down on the rice. In the 
course of a few days the seed is carefully examined, and as soon as the germ or 
" pip" appears the water is di'awn off the field to the bottom of the ditches, and 
kept out until the rice has two leaves. 

If the grain is planted open trench, as soon as the seeding is done, the water 
is "leaked" into the field gradually, until the land "sobs" and the rice "sticks;" 
then it is flooded slowly until the above-mentioned depth is attained ; the water 
is then held until the rice has good roots, or begins to float, and is then drawn 
off carefully. Here all difference in the culture ceases. 

LONG POINT FLOW. 

The rice having two leaves — or earlier, if the field is inclined to be grassy — the 
water is again let in to the same depth as before, completely submerging the plants, 
and is held to this gauge from seven to ten days, the planter being governed by 
the weather. If warm, seven ; if cool, ten days. Then a " leat " is put in the gate 
and the water let off gradually, until a general " verdure" is seen floating all over 
the field. At this point the water is stopped and a mark set upon the gate as 
a "gauge mark." To this gauge the water is rigidly held for sixty or sixty-five 
days from the day it first came on the field. This flow, when properly managed, 
eflectually destroys all tendency to "grass," and promotes a vigorous growth of 
rice. It sometimes happens that, daring this flow, the crop takes a check and 
stops growing. In this event to take off the water is fatal, as it will produce 
"foxed rice;" but it must be held firmly to the gauge, and in a few days the 
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plant will throw out new roots and recommence growing. If the maggot attack it 
in this flow the water is drawn off for a day or two and replaced. And where 
water is abundant and easily handled, the maggot can generally he avoided by 
beginning, about the thirtieth day, to change the water once a week. To do so 
skiifully, both gates must be simultaneously opened at the "young fiood.^' The 
stale water will thus rush out and fresh water come immediately back \vith the 
rising tide to float the rice leaves and prevent them sticking to the ground in 
their fall. If the maggot gets serious the lield has to be dried nolens volens. 
The maggot is a tiuy white woiTa, which is generated by stale w^ater, and attacks 
the roots of the plant, causing serious injury to the crop. The presence of the 
maggot may always be suspected by the stiff and unthrifty appearance of the 
field. 

DllY GROWTH. 

If the land is fertile at the end of the sixty-day flow, it will be found, on draw- 
ing off the water, that the rice has attained a vigorous growth of about three 
feet, and is well stocked witli tillers, while also, if the field is level, and the 
ban-owing and pulverizing was thoroughly attended to before planting, no "grass" 
will be seen, nothing but rice and the clean soil beneath. The field is kept dry 
now for about fifteen or twenty days, or until the land dries off nicely and 
the rice takes on its second growth. And if there be no grass it ought not to be dis- 
turbed with the hoe, as the hands, at this stage, often do more harm than good. 
This, however, does not apply to "cat-tails" and "'volunteers," which should, of 
course, be carefully pulled up by the roots, and sheafed and carried to the banks, 
to be disposed of by the hot sun. 

HAEVEST FLOW. 

At the end of fifteen or twenty da3^s, as above mentioned, the water is returned 
to the field as deep as the rice and banks can bear, never, however, topping " the 
fork" of the former. This water, where circumstances permit, is changed every 
week or two, by letting it off on one tide and taking it back on the next, and 
increasing the "gauge" with the gror^vth of the rice. When the heads of the 
rice are well filled and the last few grains at the bottom are in the doughy it is fit 
to cut, and as little delay is permitted as possible, as the rice now "over-ripens" 
very rapidly, and shatters in proportion during the harvest. The water may be 
drawn off the field Irom three to five days before cutting the grain, and the land 
will be in better condition for harvesting*. 

IIAKVEST. 

The rice is cut from twelve to eighteen inches from the ground, depending 
on its growth, usually from four to six feet high, and the gavels laid cvenl}'' and 
thinly upon the stubble, for the purpose of curing and permitting the air to 
circulate beneath it. Twenty-four hours in good weather is usually requu'ed 
to cure the straw, and the binding does not commence before this period, and 
never while the dew is on the straw. It is safer ahvays to cut from sunrise to 
twelve o'clock, and bind the previous day's cutting from that hour to sunset. As 
soon as bound the rice is shocked up in w^ind-cocks, and at the end of a week 
taken to the barn-yard and stacked up in ricks, 30 feet long, 8 feet wide, and 
10 feet high. A stake, four feet long, is put into the rick at each end for daily 
examination, and as long as the stake does not become too hot at its point to be 
held by the hand, when suddenly drawn out, the rick is not to be interfered with, 
otherwise it is to be pulled down, aired, and re-stacked. So soon as the tem- 
porary heat is over the grain is fit for the thresher. 

As soon as the rice is taken from the field attention is immediately given to 
12 
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sprouting "volunteer" and "shattered" rice, providing the crop has not been 
allowed to remain in the field for an indefinite period beyond the week alluded 
to above. This is best accomplished by instantly flooding the field quite shallow, 
so as to promote fermentation, and drying it again every 12 or 15 days, for a day 
or two at a time. This process is continued until freezing weather sets in, and 
if the season has not been remarkably cool it will be found that most of this 
grain is destroyed. 

THEESHIKG. 

As this operation is performed by steam power, it is generally done with great 
neatness and despatch. The main building is commonly l)uilt on a brick foun- 
dation, about 60 feet long by 40 feet wide, having two stories and an attic j the 
first story being 14 and the second 12 feet high, with what is called by workmen 
a square roof. At the side of this building is the engine house and boiler room j 
and in front of the main building, a little distance off, is the feeding room, which 
is connected with the second story of the same by a covered way which protects 
the feeding cloth. In the second story is placed the thresher, v;hich, for a first 
class machine, consists of a cylinder 42 inches in diameter and 36 inches wide, 
armed with 1,000 teeth. In the rear of the cylinder follow six revolving rakes 
with spring teeth, all of a diameter and width corresponding to the cylinder. 
Under the rakes is a hopper which conveys the grain down to two large fans in 
the first story ; from these the grain is taken by elevators and carried to the 
third, or screening fan, on the second story, whence by elevators and spouts it is 
deposited into large bins ready for shipment. The feeding cloth consists of an 
endless canvass, bound with band leather and having slats riveted on it. It 
extends from the cylinder down to the feed room in the stack yard. The rice 
is bro light in sheaves from the ricks to the feed room, where several hands are 
stationed for the purpose of placing it on the feed cloth in close succession. The 
revolutions of the cloth thus keep a continuous stream of grain flowing into the 
cylinder, which in turn is relieved by the rakes seizing the straw, and after 
tossing out the grain they throw it out of a window in the rear into straw wagons 
below, kept ready to receive and carry it away. A g^>od engine, with machinery 
of this description, will thresh and clean, ready for market, 1,000 bushels of rice 
per diem. The cost of such buildings, machinery and engine, was, ante helium^ 
about Jg7,000, 

At this stage the grain is called Anglicej paddy" — American, "rough rice;" 
and is generally shipped to market from the plantation in cargoes of from 3,000 
to 6,000 bushels at a time. On arriving there, if " rough rice" is in demand, it 
is immediately sold in that condition either to European buyers or city millers. 
The fonner export it to the European mills, and the latter pound it in their own, 
and again bring it into market as " clean rice," in tierces averaging 600 pounds 
net. Good, well cleaned rough rice, weighing 45 pounds to the bushel, will take 
about 20 bushels to make a tierce of 600 pounds clean rice. 

RICE POUXDING MILLS. 

As these mills are very costly affairs, they are seldom erected by the planters 
themselves. The building is a much larger one than that mentioned for thresh- 
ing, and the capacity of the engine and boilers very much greater. 

The rough rice is first ground between very heavy stones, running at a high 
speed, which partially removes the rough integument, or hull chaff". This chaff 
is passed out of the building by spouts, and the grain by similar means conveyed 
into the mortars, where it is beat or pounded for a certain length of time by the 
alternate rising and falling of very heavy pestles, shod with iron. These are 
operated by a revolving cylinder of huge dimensions, armed with powerful levers, 
which, passing into a long opening in the pestle, about 15 feet in length, raise 
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it in mid air and let it fall suddenly into tlio great mortars below. From 
tlie mortars elevators take the rice to the fans, which separate the grain from the 
debris. From thence it goes through other fans that divide it into three quali- 
ties, known as whole/' middling/' and small rice." The grain is lastly 
passed through a polishing screen, lined with gailze wire and sheep-skins, which 
revolving vertically at the greatest possible velocity embellishes it with that 
pearly whiteness in which it appears in commerce. 

From the screen it falls immediately below into a tierce, which is kept slowly 
rotating, and struck on two sides with heavy hammers, all the time it is being 
filled, for the purpose of obtaining its greatest capacity. The tierce, as soon as 
full, is removed and coopered ready for market. The cost of such a mill was 
SI, 000 per pestle — 50 pestles being considered a good market mill. 

YIELD AXD PROFIT. 

Good strong land, at a fair pitch of the tides, well managed and worked with 
labor that can be depended upon at all times, will average from 40 to 50 bush- 
els of clean rough rice per acre, valued at about $1 per bushel. And ton acres 
to the hand, with good animal force^ and only corn enough for provisions, is 
easily handled by a good planter, makin g an aggregate of from $400 to $500 
per hand, gross. With the provisions alluded to above, the rice crop is one of 
the most agreeable and prohtable to cultivate ; but, on the other hand/ if they 
are wanting, disappointment and failrn'o are the natural results. 
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By Walteii W. \V. Bowie, Prince George's Counts', Maryland. 

SELECTION AXD PKEPAEATION OF SOIL. 

A rich loam is the best soil for tobacco plants. The spot selected for a bed 
should be the south side of a gentle elevation, and as well pi'otected from winds 
as possible by woods or shrubbery. The land should be warm, mellow, and 
well pulverized. If bushes can be conveniently obtained, after the ground has 
been thoroughly raked off, they may be laid on thickly iind burned, so as to heat 
the ground and leave a thick coat of ashes upon it. Since the introduction of 
guano, burning has not been much practiced. Eake off the leaves and litter, 
dig deep Vv^ith grabbing hoes, chop back and rake ; continue to chop with weed- 
ing hoes and to rake, until every clod, root, and stone is removed, and the bed 
presents the appearance of a well-prepared hot-bed. After the first digging 
sow Peruvian guano, at the rate of 400 pounds per acre, and work it in. For 
every 100 square yards mix one gill of seed with half a gallon of plaster or 
sifted ashes, and sow evenly, in the same manner as gardeners sow small seeds, 
only with a heavier hand ] roll with a hand roller, or tread down the bed with 
the feet. If the seed be sown before the middle of March the bed should be 
covered with bushes, free from leaves, unless they be pine brush, which is the 
best covering. Sow any time during winter when the land is in order. The best 
time is from the 10th to the 20th of March, although it is safest to sow at inter- 
vals, whenever the land is in fine working order. Never sow unless the land is 
in good working order ; if too wet it will be work thrown away. The beds 
must be kept perfectly free from weeds and grass, v/hich must be picked out by 
the hand. 
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After the plants are up they should receive a top-dressing, about once in ten 
days, of wdl rotted and pulverized horse manure, or a mixture of equal parts of 
stable manure, ashes, plaster and vegetable mould, with soot and sulphur, say 
four pounds of the latter to four bushels of the mixture. This and other sach 
mixtures have been found efficacious in axresting the ravages of the fly, it being 
distasteful to the insect ; and, from the frequent dusting of the plants, increased 
vigor is imparted, enabling the plant the sooner to get out of that tender state 
during which the fly is most destnictive to it. 

The fly is a small, black insect, somewhat like the flea, and delights in cold, 
di-y, harsh weather, but disappears with the showers and hot suns of opening 
summer. If possible, the plants should stand in the beds about one inch apart ; 
and if too thick they must 1)0 raked when most of them have become as large 
as a live cent piece. The rake proper for this purpose is a small wooden rake 
with iron teeth, three inches long, and slightly curved at the points. The teeth 
are flat, three-eighths of an inch wide, and set half an inch apart. 

TEAJ^SPLANTiNG THE PLANTS. 

The soil best adapted to the growth of tobacco is a light, friable soil, or what 
is commonly called a sand}^ loam, not too flat, but rolling, undulating land, and 
not liable to overflow in excessive rains. New land is far better than old. 
Theory 'and practice unite in sustaining the assertion that ashes are the best fer- 
tilizer for tobacco. Where they are not to be had, and the land requires manure, 
a mixture of one-third saltpetre to two-thirds gypsum, well mixed, may be applied 
at the rate of 300 pounds per acre. The land intended for tobacco should be 
got in nice order by the latter part of May, and when the plants are of good 
size for setting out, should be scraped, which is done by running parallel furrows 
with a small one-horse plough, two and a half or three feet apart, and then crop- 
ping these again at right angles, preserving the same distance, which leaves the 
ground divided into squares of two and a half or three feet. The hoes are then 
used to foxin the hills, by drawing the two front angles of the square into th^ 
hollow, or middle, and smoothing them on top, and patting down by one blow 
of the hoe. The furrows should be run shallow, for the hills should be low, 
and well levelled off on the top, and, if possible, there should be a slight de- 
pression near the centre, so as to collect the water near the plant. Al^er the 
first rain after the land has thus been prepared, the plants should be removed 
from the seed beds and carefully planted in the hills. The smaller or weaker 
bands, with baskets fllled Avilh plants, precede the planters and drop the plants 
on the hills. In drawing the plants from the beds, and in carrying them to the 
ground, great care should be taken not to crush or bruise them. When drawn 
they ought to bo put in baskets or barrels, if removed in carts, so as not to have 
many in a heap together. The plants should never be set deeper than they 
stood in the bed. The operation is perlbnned by taking a plant in the left hand 
and inserting the root in a hole made in the centre of the hill with the right. 
The soil is well closed about the root by pressing it with the forefinger and 
thumb of the right hand, on each side of the plant, and taking care to draw it 
well about the bottom of the root. If sticks are used in planting they should 
be short, and the planter should be careful not to make the holes too deep. The 
plants ought to be very nicely set, for if the roots are put in bent up or crooked 
the plant may live, but will' never flemish, and perhaps, when too late to replant, 
will die, and then all the labor will have been lost. 

CULTIVATI^TG THE PLAI^TTS. 

In three or four days the plants may be weeded out — that is^ the hoes are 
passed near the plants, and the hard crust formed on the hills pulled away, and 
the edges of the hill pulled down into the fmTows. This is easily done if pei- 
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formed soon after planting, but if it is delayed, and the ground gets grassy, it 
vv^ill become a troublesome operation. After weeding out, a teaspoonful of plas- 
ter, or plaster and ashes mixed, should be put on each plant. In a few days, 
say a week, run a small plough twice between the rows, with the landside towards 
the plants. This is a delicate operation, and requires a steady horse and careful 
ploughman, for, without caution, the plants will be rooted up, covered over, or 
killed, by loosening and exposing the roots. In a week after the tobacco culti- 
vator or shovel may be used. Either implement is valuable at this stage of the 
crop. Once between the rows is often enough for either shovel or cultivator to 
pass. The crop can bo greatly increased by their use in stining the soil once 
in 10 days for four or five wrecks, going each time across the fonner cultiva- 
tion. Any grass growing near the root of the plants may be pulled out by the 
hand or cut off by the hoe. As soon as the tobacco has become too large to be 
cultivated without injuring the leaves by the whifflc-tree, the hoes should pass 
through it, drawing a little earth to the plants where required, and levelling the 
furrows made by the shovel or cultivator. Care should be taken to leave 
the land level, for level culture is generally the best. AVhen the plants 
begin to blossom, select the best for seed. One hundred plants will furnish 
abundant supply of seeds for a crop of 40,000 pounds. All the others should 
be topped before they blossom — indeed, as soon as the blossom is fairly formed. 
It should be topped down to the leaves that are six inches long, if early in the 
season ; but if late, tojD still lt)wer. If the season is favorable, in two or three 
weeks after a plant is topped it will be fit for cutting ; yet it will not suffer by 
standing longer in the field. The suckers are now to be pulled off, and the 
ground leaves saved. The suckers ought to be pulled off before they get two 
inches long, as they spring out abundantly from each leaf where it joins the 
stalk. Ground leaves are those at the bottom of the stalk, which become dry, 
and should be gathered early in the morning, when they will not crumble. 

The worms ought to be destroyed as fast as they appear, or they will destroy 
the crop. Turkeys are the greatest help in this warfare that the planter can get. 

CUTTING AND CUEING. 

When the plant begins to yellow it is time to put it in the house. It is cut off 
close to the ground, by turning np the bottomleaves and striking with a tobacco- 
knife, formed of an old scythe — such knives as are often used in cutting down 
corn. The plants should lie on the ground for a short time, to fall or wilt, and 
then be taken up and placed in small heaps of eight or ten plants, to be removed 
in a cart or wagon to the tobacco-house, or to be speared in the field, and then 
carried on the sticks to the house. There are various modes of securing it in 
the house — by pegging, splitting, tying with twine, and spearing, the latter now 
being considered the best and most expeditious method. Tobacco sticks are 
small, round and straight, 4j to 5j feet l#ng. They may be rived out like 
lath or narrow paling, 1 to Ij inch square, smaller at one end than the other. 
One end is sharpened to admit the spear. The spear is round, or like the Indian 
dart in form. It is made of iron or steel, bright and sharp. These sticks are 
carried to the field, and di'opped one at each heap of newly cut tobacco. The 
spearing is done by jobbing one end of the stick into the soft ground, the spear 
being on the other end, and with both hands running the plant over the spear 
and down the stick, thus stringing the 8 or 10 plants in the heap on the stick. 
It is then laid in piles, or placed at once on the wagon to be taken to the house, 
and handed up to the person who hangs the sticks across the joists or beams, 
placing them 12 or 15 inches apart, and smoothing the leaves down so as not 
to let them crumple in the curing, and adjusting the plants on each stick, that 
one shall not touch the other. As the tobacco cures the sticks may be pushed 
closer together, to make room for more tobacco and to exclude damp air from 
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the cured tobacco. The tobacco bouses should have many doors and windows, 
so as to admit light and dry air, and, by closing them in bad weather, to exclude 
the rain and dampness, which materially damage the tobacco, besides injuring 
the color of it. But a better plan for such as can afford it, and all can who 
grow large crops^ is to have the house perfectly tight when the doors are closed, 
and to hang the tobacco plants rather further apart, and cure it with Messrs. 
Bibb & Company's patent tobacco firing and curing apparatus." 

This apparatus is not costly, and v^iJl pay for itself by the increased value of 
ten hogsheads, or, in some cases, five hogsheads. Ripe tobacco cured by it is 
admitted to be worth in the market twice as much as if air-cured. It is highly 
recommended by all who have used it. It saves the expense of large barns by 
effectually curing the tobacco in a few days, w^hen it can be taken down and 
removed to convenient sheds or pushed to the outer sides of the house, and stowed 
as close as possible without danger, for it is thoroughly dried, and the house can 
be again filled^ and thus the curing of the crop goes on until all is secured. 
With this apparatus the dried tobacco can be brought into the proper state for 
shipping and preparing for market at any time, by means of the warm vapor it 
produces when arranged for the purpose. Any person of ordinary intelligence 
can manage it. So safe is it from danger of fire that man 3^ careful planters use 
it without fear in houses surrounded by wheat and haystacks. 

After tobacco has been cured and is dry, whenever the weather is mild and 
damp it will become soft and pliant, and then may*be stripped. It is first taken 
off the sticks and laid in heaps, and then tlie leaves are stripped from the stalks 
and tied in bundles of about one-liftli or sixth of a pound each. The bundle is 
formed by wrapping a leaf around the upper part of a handful of leaves, for three 
or four inches, and tucking the end into the middle of the bundle. There shotld 
be, if the quality of the crop permits, four sorts of tobacoo, second, br'.ght, yel- 
low, and dull. When the tobacco is taken do\m the cullers take each plant 
and pull off all defective, trashy, ground, and wonn -eaten leaver next to the big 
end of the stalk, and then throw it to the next person, who takes off all the best 
bright leaves (and if there be any yellow leaves he lays them one side,* until he 
has got enough to make a bundle) and throws the plant to the next, who takes 
off all the rest, being the dull j and the respective strippers, as they get enough 
leaves in hand, tie up the bundles, and throw them apart to keep the sorts sepa- 
rate for convenience in bulking. Stripping should not be done in dry, harsh 
weather. It is best not to take down more than can be tied up in a few hours. 
To bulk tobacco requires judgment and neatness. Logs should be laid parallel 
with sticks or boards across to support the bulk^ and allow free passage for air * 
under the bottom. 

The bundles are then taken, one at a time, smoothed and spread out. This is 
most conveniently done by putting them against the breast and stroking the 
leaves downward, smooth and straight, with the hand. They are then passed, 
two bundles at a time, to the man Ifhlking. He lays them down, two at'a time, 
in a straight row, and presses with his hands; the broad part of the bundles 
slightly projecting over the next two. Two rov^s of bundles are put in a bulk, 
and both earned on together; the heads being the outside, and the tails touching 
or barely lapping. The bulk, w^hen carried up to a sufficient height, ought to 
have a few sticks laid on the top to keep it in plaice. It must now be often 
examined, and if it gets warm or has a musty, bad smell, it will require to be 
changed into another bulk, laying it down one bundle at a time ^lithout pressing, 
so that it may lie loose and open to admit free circulation of air. This is called 
wind-rowing. After it has become thoroughly dry and has a strong smell it is 
fit to " condition that is, vAicn the moisture or warmth of weather makes it 
pliant, it is bulked in three or four, or even six-rowed bulks, and covered with 
boards or sticks and weighted down with log-s, &c., w^hen it vAll keep in nice 
ordei' for packing in hogsheads at any time. The best time to pack is during 
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mild, pleasant weatlier of spring, or in summer. The best tobacco prize is one 
known as Page's prize. It is cheap, expeditious in its working, and, being easily 
taken down and put up, may with convenience be moved from house to house. 

THE OLD SYSTEM OE GEOWINQ TOBACCO. 

In the days of slavery, tobacco, like king cotton, was grown on too large a 
scale, and consequently did not pay per acre what it ought by half, and impov- 
erished the lands where it was grown. Now, things have wonderfully changed, 
and planters cannot afford to pay high prices for the unstable labor of migratory 
freedmen and grow tobacco on a large scale. Again, when grown extensively 
by one planter, as formerly, he cannot compete in the market with the small crops, 
nicely handled, of the thousands of farmers who are for the first time growers of 
tobacco. Another reason is, common tobacco will not sell now-a-days. Nothing 
but good, fair tobacco, with fine wrappers, will sell, and that brings high prices. It is 
clear, then, that the best policy for growers is to try to make no more than they ci^.n 
make and take care of, so as to command a good living price. With industry and a 
favorable season, and good soil, as many as 7,000 or 8,000 pounds of tobacco 
have been made by each hand, Uttle and big, besides the other usual grain crops 
on a farm ; but being made on all sorts of land, and air-cured, rammed into 
houses forced to hokl double their proper capacity, the tobacco allowed to make 
as great a growth as possible, looking to weight more than quality, and carelessly 
managed from beginning to end, it brought in the market an average price of 
$3 per 100 pounds. This would be $240 per hand for the very extraordinary 
crop of 8,000 pounds. This was bad management then, when labor cost nothing 
but food and clothing, and yet that expense was repaid with enonnous interest 
in the increased value that veiy labor was acquiring for its owner. But now, 
when so high a price must be paid for labor, such a practice is ruinous. Under 
the present state of affairs but one course is left for the grower of tobacco, and 
if he follows it I am sure he will reap a full reward. I venture to suggest a 
Bystem. 

THE KEW SYSTEM OF GROWING TOBACCO. 

In the beginning I would say, unless his land is a good tobacco soil naturally, 
let no man attempt at this day to grow the plant, for if he does he must fail to 
make a living profit from his labor. If the soil is light, alluvial, clover-pro- 
ducing, and too light for heavy crops of wheat, let it be well ploughed in the 
spring and, unless very rich, fertilized so as to hasten the growth of the plant ; 
work it well, after planting no more than can be managed well by faithful and 
reliable laborers on the farm during all its stages from planting to packing j 
keep it clear of worms ; top early and top low ; house when ripe ; cure with the 
tobacco-curing apparatus ; assort and manage neatly, and send to market in nice 
order. This being done there will probably be an average of 800 pounds to the 
acre, worth from $20 to S30 per 100 pounds, or S160 to S240 per acre. Allow- 
ing three acres to each hand you have an income of $480 to $720 per hand, 
and only three acres of land employed, while on the old system eight acres were 
used, and only S240 made. These estimates are low, for there are many 
instances in the lower counties of Maiyland where much larger returns have been 
realized by pursuing this system, which I do not claim as oiiginal, but the result 
of the actual exijerience of practical planters, who did not stop to lament during 
the transition state of labor, but boldly met the tide of impending ruin, and 
started out upon a new system, employing with pleasure all the substitutes for 
labor, offered by labor-saving machinery and new inventions, to aid the skill and 
furnish hands to the husbandman ; and they have been well compensated for 
their hopeful enterprise. 
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In consideration of the great number of persons wlio liave lately engaged in 
the growing of this crop on a small scale this essay has been prepared, with a 
view to facilitate their work. The writer has studied to be plain, practical, and 
as concise as possible, in order to be perfectly understood. He hopes he has 
succeeded, and that his eiFort may conduce to the success of the tobacco planters 
of the Union* 



EXPERIMENTS IN LIQUID MANURING. 



By William S. Rand, of Concord, Kentucky. 



In 1858 my attention was drawn to the well-known fact, that at the foot Ox 
hills the earth was always rich and productive. This simple fact convinced me 
that the fertilizing properties, accumulating so regularly, w^ashed from the hill 
sides; *nd that it was reasonable for manures to be transported through liquids. 
My conclusion then was that all the fertilizing qualities of manures must be 
reduced to liquids, before they can be absorbed by the grovvung plants. By 
decomposing the rough manures the aiecessary gases are evolved, whereby all 
vegetation exists. 

Another effect of liquid manuLe upon the soil is that in whatever direction the 
liquid wastes run there you will find thriving the tenderest and most delicate of 
plants. Then if this washing from manm^e heaps will penetrate the minute 
fibres of the smallest vegetation, would it not supply larger and hardier plants 
with con'csponding increase*? These reflections induced me to put some of my 
convictions into practical use, which has resulted in success. 

The first experiment failed by appl3dng too strong a liquid to hot-house 
plants, which somewhat shook my faith. So, in the spring of 1858 I erected 
two large structures like lye-hoppers, holding a w^agon load each, and so arranged 
as to lead the drippings off into a baiTel sunk in the ground. Into one of these 
hoppers I put fresh stable manure, and turned rain water off one side of the house 
upon it. The liquor was offensive and destructive to young, tender growth, but 
nourishing and effective if applied to the ground previous to tilling. 

The next experiment was leaching all the waste soapsuds, slops and dish 
water through fresh bam-yard manure, which was attended with inconvenience, 
but resulted most favorably as an experiment. In February, 1858, it w^as used 
without resers^e on flowers, under cover and exposed. In the hot-house built 
underground, and covered with glass roof, it revived and nomished all the flowers, 
plants, &c., and increased the temperature to such a degree that vegetation seemed 
to grow by magic. A change from the use of liquid manure to tepid rain-water was 
apparent in a few hours. The soapsuds leeching was increased with the addition 
of wood ashes in proportion to one bushel of fresh w^ood ashes to ten of stable 
manure. This alkali had the strengthening effect of maturing the w^oody parts of 
vegetation and diminishing the vinc-growdng plants. Having a dairy in opera- 
tion, the cow-droppings were conveyed to the hopper and "converted into liquid 
manure ; leeching soapsuds through a peck of fresh hen manure to five bushels 
of cow droppings. This yielded a liquid that had a most vigorous effect upon 
all vine-growing plants, and a contrary result upon the fruit-bearing department 
of our limited vineyard. 

These observations convinced me that, on the theory that like begets like, it 
was necessary to know the component parts of all vegetation in order to feed 
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the various plants with what nature designed for their support. I saw in making 
these experiments that what would enrich one plant would impoverish another; 
so my object was to produce a liquid composition that would embrace all the parts 
^, uQce^sary for the fruitful growth of vegetation. About this time the newspapers 
were describing the newly discovered Peruvian guano, and its beneficial efiects 
upon all the vegetable kingdom. I was not long in securing the wonder of the 
age, and made lair and thorough applications. The result went to show that 
Peruvian guano is a good manure and is indispensable in some soils j but it is 
of no particular advantage on strong limestone sections 5 and that the proper 
application of the liquid manure will excel Peruvian guano in early growth and 
vigorous development. Besides, liquid manures are always months in advance 
of the raw material, ready to be absorbed, while the raw material is under- 
going decomposition. Many manures and manufactured fertilizers have attracted 
the attention of farmers, but the daily wastes of their households are cheaper 
and more convenient, if not superior. 

The materials undergoing experiment in the second hopper varied in substance 
and effect. Lime, rotten wood, decayed vegetation, refuse meats, old bones, 
iron, ashes, leather, slops, indeed everything perishable in and around a farm, 
found its way into this pile, and boiling hot water was poured over as occasion 
required. The application of this compound was poisonous to vegetatio|^ except 
corn and potatoes. This liquid, however, was not so successful, and the contents 
of both hoppers were run into one hogshead. This proved the crowning experi- 
ment, and from season to season the hopper was filled with the most varied and . 
promiscuous mass of decaying vegetation and animal matter that could be col- 
lected, care being taken that no one of the articles should exceed in quantity, but that 
the parts should be as nearly equal ns possible, reserving for the top course lime^ 
ashes and sand, thereby keeping the fermentation beneath the surface, and placing 
in the liquor a bag of charcoal to deodorize it. 

Having acquired what was deemed and proved a great success, rotten com- 
post and barnyard manure was well worked in one portion ; another space of 
equal size was prepared for phosphates, patent fertilizer, &c., and worked up 
according to the manufacturers' printed directions ; and the third space was 
turned up and thoroughly saturated with the combined liquid manm-e. The 
same crop, onion sets, was put out in each bed, and the result was, that the soil 
prepared with the liquid manure was so productive that the onions were eaten in 
the spring before the remainder reached a size fit for table use. The barnyard 
manure was second, and the fertilizer slow but producing a safe erop. Parsnips, 
beets, and cabbage were alike tested, with similar results. 

This experiment demonstrated that manures can be reduced into fluid extracts, 
easily prepared, at small expense, ready for instant application to the farmers' 
crops, to bo at once appropriated by vegetation. The plant can thus accept the 
substance, brought in abundance to its many mouths. ' There was but one dry 
fertilizer that held a respectable comparison with the liquid manure, and that was 
equal parts of rotten chip manure, hen droppings, and sand, mixed and applied 
as soon as the ground would bear cultivating. This compound is far ahead of any 
of the manufactured fertilizers offered in the market; indeed, you can take most 
of these manures, liqifify them, apply tlte liquid at the same time you do the dry 
material, and the advantages will be a hundred per cent, in favor of the liquid 
manure. These observations are made from memoiy, otherwise the exact differ- 
ences would be given in detail. 

In the view of the writer, the best evidences exist of the success and 
advantages of liquid manures over composts and raw fertilizers. The growtli of 
garden seeds sent by Commissioner Capron is a fair test and example. Two 
beds, each 4 feet wide and 20 feet long, were prepared in March, one with the best 
of dry compost, and the other with the liquid from the same compost poured 
over the soi]. Equal portions of Simpson's early lettuce were placed in each 
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bed ; ore is now ready for use, tlie other just appearing. Carters finst-crop peas 
were given a favorable trial — balf in the compost manure bed, and the residue 
in the liquid manure bed; the peas in the latter are five inches high, the others 
not up. Of Wood's early frame radish, the liquid manured will be ready for use 
in a few days, while the compost manured are weak, and doubtless their inquis- 
itive roots are feeling around some lump of dry compost for life and substance, 
while the liquid is fed to the hungry plant and absorbed. The new Madeira 
onion is up and growing linely, while the seed in the compost is awaiting the 
action of rain and sunshine to supply its wants. These tests were made under 
very limited circumstances, and on garden products only. 

If liquid manures are to be applied on a large scale, farmers interested must 
invent the apparatus for reducing manures to a liquid state. A cheap and simple 
apparatus is a common lye vat or hopper. Fill with tvv'o bushels new stable 
manure, a half bushel hen droppings, one peck of lime, one pock of sand, half 
a bushel of new ashes ; then set the hopper to running by pouring over the 
whole, hot or cold slops, soapsuds, chamber lye, and the refuse liquids of the 
household. In a week or two stir the compost, and run the liquor through 
again. After extracting (as you may think) all the virtues of the contents, 
the latter may be used for mixture with other compost, or applied immediately 
as a fertilizer, and will prove equal if not superior to most advertised fertilizers. 

HOW TO APPLY LIQUID MANtTEE. 

If very strong, mix with earth previous to planting seed, two to three gallons 
to the square yard. When vegetation is up make the application near and around 
the plants at evening, or any time after rain, which is the safest way. The 
manure can be used until the plants bear fruit. Once in 48 hours is often enough. 

The German proprietor of eight acres, referred to by Morris in " Ten Acres 
Enough," who transformed the neglected farm of a drunkard owner into a garden 
of immense productiveness and great profit, furnishes an example of an inex- 
piensive style of tank, made by sinking a brick cistern in the barnyard, into 
which the liquid manure from six cows and two horses was conducted, as well 
as the wash from the pig pen and barnyard. The manure heap was always under 
cover, and kept thoroughly saturated by means of a pump in the cistern, which 
was also used for filling a hogshead placed upon wheels, and used for distribut- 
ing the fertilizing liquid. The German started with a capital of three dollars, 
paid in labor for four pigs, and from these and the refuse of the family made, in 
a buried hogshead, sufficient liquid manure, applied by means of a wheelbarrow, 
to fertilize his acres, obtain more stock, and grow crops enough in four years to 
pay $600 for the place, support his family, and gather around him many house- 
hold comforts and farm implements and appliances. 

Mr. Moms, acting upon the suggestion of the thriving German, built in his 
own barnyard a tank, into which was conducted the wash from stable, pig pen, 
and yard. Once or twice per week this was pumped up and distributed over the 
manure heap, and over a huge pile of leaves, the whole mass being saturated 
with liquid manure, and never allowed to become dry. In the spring both heaps 
were found to be reduced to a half fluid mass. The effects of this manure were 
marked, bringing early vegetables to market 10 days sooner than those of 
neighboring gardens, and the fall crops enjoyed a still greater advantage from 
the longLT continuance of the manuring. 

I will conclude with the request that farmers try the experiment of liquid 
manuring, and satisfy themselves of its superior utihty. 
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FARM EXPERIMENTS. 



By W. it. Farqukar, Sandy Spring, Maryland 



It is proposed to show tLe importance of farm experiments, to point out the 
imperfect manner in which they are generally made, and the consequent uncer- 
tainty of the results, and to suggest some practical considerations that must be 
taken into account in order to render them reliable, and to obtain the valuable 
fruits they should be made to yield. 

Of all classes of men farmers are, perhaps, the most devoted to the empirical 
method of drawing conclusions ; they are the most inclined to rely on the results 
of experience ; to insist on seeing them with their own eyes, and to reject what 
they term theory. This being a marked feature of their character, it might be 
supposed a work of supererogation to press upon then- minds the subject of the 
present article. Teach a farmer the importance of making experiments in his 
operations ! Pie don't believe in anything else ! He and his forefathers have 
been at it all their lives. Still it is* fact well known to all intelligent men in 
the profession, that this way of making experiments has been pursued from year 
to year, and from age to age, w^ithout amving at decisive conclusions, at all 
proportional in value and number to the vastness of the field from which they 
are drawn. Some of the most simple and important questions, of the most fre- 
quent recurrence in practice, are answered differently by those engaged in deal- 
ing with them continually, while the modes of operation pursued are directly 
opposite. The experience of one fanner on certain points is just the reverse of 
his neighboi-'s — the results of one year's trial are frequently contradicted the next 
season. 

I am aware that part of these discrepancies is owing to the infinite variety of 
circumstances which sun'ound the man engaged in agricultural pursuits. Some 
illusion must ever be inseparable from a limited view of an illimitable field. It 
is not probable that the practical farmer will ever be able to attain the precision 
and certainty which characterize the chemist's work. The field of the one can- 
not bo contracted iuto the laboratory of the other. But it seems reasonable to 
suppose that a considerably greater degree of certainty is attainable in the com- 
mon and simple operations which employ the farmer during every season. 

For the purpose of illustrating my subject I introduce a table showing the 
results of some experiments made last year, with a view to determine an important 
and unsettled question in regard to the proper seed to be used in planting potatoes. 
The experiment was made under the direction of the " Farmers' Club" of Sandy 
Spring, Maryland, and was carried through with due attention to those requisites 
for precision which are essential to obtaining results of real value. It was the 
design to have the experiment performed by a considerable number of persons, 
so that their conclusions, if generally coincident, might cany weight as a guide 
to future operations. Unfortunately, careful returns were made by four men only, 
as will be seen belov/. 

The manner of the experiment was this : Kine ix)ws, each four rods in length, 
and three feet distant from each other, were planted with the several prepara- 
tions of seed mentioned in the table, the sets being placed 15 inches apart. The 
* soil was similar, the same manures used in each row, and all were planted at the 
same time. The seed and product were carefully weighed. 
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Table qf escperiments. 





Experiments. 


Average of 
experiments. 


Increase over and above the 
seed, per acre. 

1 


No.l. 


No. 


2. 


No. 3. 


No. 4. 


Pounds planted. 


Pounds dug. 


Pounds planted. 


Pounds dug. 


Pounds planted. 


Pounds dug. 1 


Pounds planted. 


Pounds dug. 


Pounds planted. 


Pounds dug. 


Whole : 






















Bushels. 




n 


55i 


25 


61 


10 


96 


18 


84 


16 


74 


226 


Medium potatoes . . 


4i 


44 


9 


40 


5 


80 


7 


33 




501 


172 




1 


32 


4 


22 


u 


58 


2i 


47 


2 3-lG 


39i 


146 


3ut to two eyes : 


























u 


29 


3 


22 


H 


64 


2J 


49^ 


2* 


41 


151 


Medium potatoes. . . 


u 


21 


2i 


23 


1 


58 


1^ 


41 


1 9-16 


35i 


133 


Small potatoes 


i 


14 


U 


18 




42 


1 


26 


15-16 


25 


94 


Cnt to one e je : 
























Large potatoes 


1 




2 


26 


i 


54 


u 




U 


331 


132 


Medium potatoes ■ . . 




19^ 


U 


19 


f 


41 


1 


26* 


1 


26* 


99 


Small potatoes 


i 


16 


1 


13 


i 


35 




19* 


i 


21 


79 



I do not presume to say that tlie concluAons to be drawn from the foregoing 
table have any claim to be considered decisive. The number of experiments 
was too limited. Only one sort of potato, the Buckeye, was used. The yield 
in each case was quite moderate, and the trial was only for one season. 

The results, so far as they go, however, are certainly very striking ; they are 
suggestive, though not decisive, and appear to me well deserving of considera- 
tion and careful repetition. Tho experiments were made in * the only way in 
which reliable conclusions can be obtained — that is, by accurate tveighing and 
measuring f and the results coincide in a manner quite remarkable. 

We find that large potatoes, planted whole, yielded an increase nearly three 
times as great as small potatoes cut to one eye, while there is a tolerably uniform 
and regular decrease in the product, in proportion as the size of tho seed is dimin- 
ished, and as it is cut into smaller pieces. \ 

Repeating the disclaimer that the results as obtained above ought not to be 
taken as decisive of the kind of seed which the growers of this most important root 
should use, I think it not unreasonable to urge that they furnish striking evidence 
of the importance of making a number of systematic experiments, in order that 
this particular question may be settled. The conclusions from the foregoing 
table may be quite erroneous; but if they are true, it is easy to see the immense 
loss which the country yearly sustains ft'om the prevalent want of correct inform- 
ation on the subject. Let us suppose, merely by way of illustration, that a 
sufficient number of trials had been made, in dilierent soils, and for different 
seasons, and that all the results led to conclusions similar to those obtained by 
the four persons whose experiments are given above. I think that a greater 
number of farmers plant small potatoes than large ones ; but we will suppose 
that the diversity in this respect is such that they use an equal number of the 
several sorts of seed mentioned in the table. Striking an average in this way, 
we find the result would show a mean increase of 136 bushels per acre, or 90 
bushels less than where large potatoes planted whole were used. In other words, 
by the ordinary custom of planting, without paying particular attention to the 
size of the seed potatoes, or to the number of eyes left in the set, there accrues 
(by my estimate) an annual loss of 90 bushels per acre, as compared with the • 
crop that would be obtained by employing the most favorable conditions iu 
regard to seed. 
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According to the tables prepared the present year in the Agricultural Depart- 
ment, there were 1,067,484 acres planted in potatoes in 32 States of our Union 
in the year 1867, with a product of 86,700,000 bushels, or about 80 bushels to 
the acre, l^ow, if we assume the loss, from the cause alluded to, as onQThalf 
what it appears to be, we should have a deficit of nearly 50,000,000 bushels. . 
Just about this time 50^000,000 bushels of potatoes would be a very acceptable 
addition to the stock of that indispensable ai*ticle of food. 

The fibove estimates, though fairl}'' deducible from the limited data, are doubt- 
less extravagant ; and are brought in, as I trust will be readily understood, not 
so much for their value in supplying mateiial for precise calculation, as to show, 
in an impressive manner, the vital importance to the fanner of settling this and 
many similar questions by a full course of reliable experiments. Such an end 
is surely attainable. The laws of nature are invariable and inexorable, and man 
is permitted, l)y using the proper means, to discover all knowledge necessary for 
his guidance. Why is it that we are still so much in the dark regarding some 
of the simplest questions that start up in our path every returning season 1 It 
appears to me that such an unsatisfactorj'- condition of things is owing to the 
aversion of most farmers to trying any course that might move them out of the old 
ruts, to their reluctance to make experiments which would interfere with their 
regular operations, and to the loose and indefinite mode pursued in performing 
the experiments thej'' do undertake. Two things are absolutely essential to 
establish conclusions on which we may wholly rely. The experiments must be 
numerous, and frequently repeated j and precision must be secured by the careful 
use of weights and measures throughout the process. To illustrate still further 
the principles set forth in this essay, and show their practical workings, I will 
give some details, drawn from the experience of over 20 years, of a small asso- 
ciation of fanners residing in the interior of the State of Maryland. There is 
suflicient community of feeling among men engaged in this profession to give a 
general interest lo matters in themselves merely local, and the long continued 
experience of a few plain farmers in one section of the country cannot be without 
some value to tlieir brethren in other places. 

In the early part of the year 1844 a few persons in the neighborhood to which 
I refer conceived the idea of a social farmers' club, which was immediately organ- 
ized on very simple principles. It was agreed to meet in the afternoon once in 
every month, at each other's houses, to inspect the condition and operations of 
the farms, (which were of quite moderate size,) to discuss, or rather hold familiar 
conversation upon agricultural questions, and to enjoy a pleasant social evening. 
The only rules adopted were stated to be " such as should govern gentlemen in 
associating together." Perhaps the single peculiar feature consisted in calling 
on each member for a question, which should be answered in such way as to call 
out the views of every one present (it being well understood that the most valu- 
able suggestions are often drawn from those who are least forward in expressing 
them.) The meetings of this club have been held regularly for 24 years with 
undiminished interest. A record of the proceedings has been kept from the 
coLiimen cement, some portions of which, appropriate to the present purpose, 
are now extracted from the old bool^ in which they have been quietly rest- 
ing so long. The origin of the club dates back (partly perhaps as effect, 
and partly as cause) to that period when the renovation of worn-out lands com- 
menced in earnest in this part of the country • that noted revival in agriculture, 
to which the writings and practical experiments of the present chief of the Agri- 
cultural Department (then residing but a short distance from the seat of our club) 
largely contributed. It will afford some evidence of the nature and amount of 
this improvement to present a statement of the crops raised by the members of 
the cUib during the first years of its existence, as compared* with those of the last 
two or three years. As the number of members has varied at different times, 
(from 12 to 16,) it will correctly convey the information designed, to give the 
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amount raised in one year, per member, of a few leading productions, taking an 
average of the whole club. For 1844 and 1845, (mean of the two years,) each 
member raised 118 bushels of wheat on 9 acres; 265 bushels of com on 11 J 
acres; 205 bushels of oats on 12 acres; 56 bushels of potatoes on one acre; 11 
tons of hay on 15 acres, and 1,727 pounds of pork ; total value, $700. 

In a similar manner, an average of the years 1866 and 1867 shows a product 
from the same farmers, (except in three cases, where the son succeeded the father,) 
per each member, of 234 bushels wheat on 17 acres ; 690 bushels of corn on 17 
acres; 363 bushels of oats on 12j acres; 690 bushels of potatoes on 6 J acres; 
44 tons of hay on 28 acres, and 2,500 pounds of pork ; total value over $3,000. 

The increase is, on wheat, 100 per cent.; (of late years the wheat crop has 
been falling off; in 1852 and 1853 the club raised over 500 bushels per member ;) 
corn, 160 percent.; oats, 77 per cent.; potatoes, eleven-fold, and hay four-fold. 

The foregoing statement will give an idea of the improvement in the poor 
lands of this part of the State, which in point of natural fertility are a fair sample 
of the soil of ]\Iontgomery county. 

The means of renovation chiefly looked to at the commencement of the period 
spoken of was the use of lime. At the time, or soon thereafter, nineteen lime- 
kilns might have been counted within the limits of the neighborhood, which were 
supplied with stone hauled a distance of three to ten miles, from quarries in the 
adjoining counties. I observe in early records of the club such entries as these : 

The use of lime on this farm has evidently produced the most beneficial effect wherever 
applied ; and great encouragement is held out to persevere in the use of it. 

On another farm : 

The effects of lime on the corn crop were pointed out, and the decided superiority, where it 
was allowed to remain on the sod lor two years, over any other application of lime was 
admitted. ^ 

In another case : 

Lime thrown upon the sod some months ago, and left there, had produced a very evident 
effect. 

Again : 

We could see evidences of great improvement that lime had effected, and were told of an 
esperiinent under way, of ploughing in green crops together with successive dressings of 
lime, of more of which we shall be glad to hear in the future. 

I do not find any subsequent report of this experiment, thus referred to in De- 
cember of the year 1844. A new fertilizer now appeared in the field, which was 
destined soon to absorb the interest of our farmers, and put a stop to the use of 
lime. In less than two years after the last reference I find recorded in the min- 
utes of our visit to the same farm this disparaging entry: 

Several large lime heaps showed themselves in the corn-field, suggesting the inquiry, why 
they had not been spread ? Answer not satisfactory. 

Testifying, in fact, the indifference now felt toward the old, once-admired fertil- 
izer. To show the consequences that followed this giving up of lime for the 
ne^ agents, guano and bone, 1 make one more quotation from the proceedings 
of December, 1855 : 

"We were shown the foundation of a tenaot's Ijouse — tenants of cottages on our own places 
being now the only farm hands that we can depend on. The improvements on this farm, in 
its buildings, fruit and ornamental trees, its crops, as well as the quality of the soil, in so 
short a time, (mainly attributable to the great virtues of guano,) is very remarkable ; and it 
is believed by your secretary that the same amount of improvement could not have been 
obtained by any other agent, not even by that premium fertilizer, lime, in ten times the period. 

The land had been bought for S2 05 per acre in 1840 ; now worth $80. 
And though the use of lime was continued a year or two longer, the most con- 
servative of our members at length nearly or quite discontinued it. Of the 19 
lime-kilns before spoken of, there may be one or two occasionally used, but in 
the case of the greater number, the stones of which they were built have gone 
into the foundation of new bams and other structm^es rendered necessary to 
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accommodate the increased productions resulting from the use of the modern fer- 
tilizers. All this has come about, not that we loved lime less, b^it that we 
loved bone and guano more. I believe there is only one of our club, and he 
a large and successful farmer, who considers his use of lime a positive injury. 

The first notice of the wonder-working dust fs'om Pern occurs in the record of 
the meeting held in September, 1844. On the farm of Mr. Klirk guano had been 
applied to 18 hills of corn, a spoonful to each hill after the corn was up ; and 
the ears thus produced were exhibited, tied in a bundle, by the side of the pro- 
duct of other 18 hills, that had received no guano. The former weighed 19| 
pounds, the latter 7f pounds. Here w^as an experiment of the sort to convince 
farmers. Our club, on the strength . of it, bought thirty hundred weight that 
fall to apply to w^ieat. The result being highly satisfactory, the use of guano 
has been continued by us ever since, with the exception of a year or two durino- 
the war, when certain compounds containing it were substituted. Bone dust has 
always been freely employed ; and to these two articles must be attributed the 
great improvement that has taken place in this section of the country. 

Many extracts might be made from the old records of our club, which tell of 
things coming straight out from the farmer^s heart, exhibiting his peculiar ideas, 
(crude and often inconsistent,) his practical observation, seasoned with genuine 
humor, sometimes superficial, but always of some value, along with the evidences 
these pages afford of steady progress j all calculated to inspire an interest in 
those engaged in the same great pursuit. But it is necessary to hasten to a brief 
relation of those proceedings which throw especial light upon the suhject of the 
present article, Experiments in Farming." While nothing is more certain than 
the fact that the association I am describing has produced ccnsiderable direct 
benefit in improving agiiculture among us, and has indirectly exerted a still 
more beneficial influence in a social way, in enabling our farmers to overcome 
that isolation peculiar to the class, and accustoming them to work together for 
the common good — whence have sprung improved road laws, neighborhood tiArn- 
pikes, lyceums, &c., &cc. — there is still one important question to be asked. It 
is this : What great disputed points in agriculture have been settled by the expe- 
rience of this particular association, extended as it has been for a period of 24 
years ? What principles have been thus established that will effectually serve to 
keep our children from repeating our early mistakes, and guide them into better 
ways? I look over the long files of our proceedings without being able to extract 
an answer altogether satisfactory. It is true that the introduction of the modem 
fertilizers was an experiment, and a very successful one ] though by no means 
the sole work of our club. The propriety of hill-manuring for com, and of cov- 
ering it with a horse-fork instead of a hoe, (both of which were earnestly resisted 
by several of our most practical members,) is regarded as being settled by our 
experiments ; the same is the case with a number of other minor matters which 
might be selected and shown. We have also shared in the general benefits dif- 
fused by the agricultural improvements of this progressive age. Still, the mul- 
titude of important questions remaining unsettled, the conflicting opinions in 
regard to the commonest details that crow'd the pages of our old records, give 
evidence that we failed to accomplish many things w^hich might have been 
effected by a well-digested and persevering series of annual experiments. In 
reviewing the records of the club, I made out a set of notes under the three heads 
of " Experiments," ^' Opinions " and Facts." Of these three, the column con- 
taining *• Opinions," filled up much the most rapidly ; and it is quite amusing to 
notice the divergence, and the changes from year to year, forw^ard and backward, 
in respect to different farming operations. A few brief extracts will suffice as a 
sample : 

1847. "One-half the members present do not object to ploughing ground wet in the winter ; 
the other half disapprove it decidedly." *' Is it advisable to raise sheep on moderate sized 
farms?" Club equally divided. "Is it advisable to apply lime and guano together?" 
Decided that it is. " Should guano and plaster be used together V" Answer, " No." 
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1852. " What is the best way of using barnyard manure Answer. "Plough it under this 
fall for next srpring^'s corn-crop." " Should it be left; spread on the surface, or ploughed undeV 
directly?" Club equally divided. But in August of the next year "the majority favor 
hauling out manure on the sod now and leaving it spread to plow under in the spring for 
corn." On this i viportant question the majority in favor of leaving barnyard manure spread 
on the surface increased froin year to year, so that in 1859, " JO^ out of 17 farmers present 
prefer surffico manuring." 

Ill 1853 the club is reported as equally divided in regard to putting in wheat 
with the drill^ or sowing it broadcast. Though wheat drills were early intro- 
duced among us^ itliappened that some experiments made to test the two methods 
showed, or seemed to show, an advantage for that sown broadcast. Whereupon 
pur farmers too hastily gave up the drill for several years. Since the guano 
attachment was added the practice of using the drill has been resumed, and 
seems likely to become general. 

1853. Majority against rounding roads in our clay soil. 
The sentiment on this point has since changed. 

September, 1852, decided it would be economical to apply 250 pounds of guano and 
0 or 10 bushels of bone per aero of wheat. In August, 1854, 5 bushels bono per aero preferred 
for wheat. In 1855, majority favor tho larger dressing. 

It is fairly presumable that the opinions of farmers in this particular locality 
are not a whit more vague and conflicting than those of the great agricultural 
class in other parts of the country. I am siWe the readers of the interesting report of 
proceedings of the American Institute Farmers' Club, as published in the Tribune, 
must be struck with the frequent evidences there exhibited of amusing inconsisten- 
cies and fanciful doctrines. 1 think farmers are a good deal alike, and the speci- 
mens above exhibited, with many similar ones, that might be extracted from the 
proceedings of every farmers' club, may be regarded as a representative picture, 
showing that agriculture has its ^'uncertainties" as well as other professions. 
The important question is, what are the proper means of removing, or at least 
relieving, these uncertainties '? Tlie association which has been so ol'ten referred 
to gave the true ans\\x^.r to this question at an early period of its career. At a 
meeting held in October, 1846, the proposition w^as made and unanimously adopted 
that " each member should make a certain experiment in agriculture, of such sort and 
on such a scale as may bo convenient, to be agreed upon at the regular meeting held 
at his house, the results to be reported at the next ensuing meeting held there." 
It is very much to bo. regretted that so excellent a plan was not vigorously exe- 
cuted, but suffered to fall gradually into disuse. And this neglect must be 
regarded as the one great omission in the history of the club. 

Some interesting experiments were made in compliance with this rule of the 
association, but as the present article is already drawing to a greater length than 
was designed, I shall not occupy more space with details of results necessarily 
inconclusive for want of confirmation by persistent repetition. 

There remains, however, one experiment made by two members of the club, 
so closely connected v/ith the purpose for which this article is especially written 
that I cannot pass it over. It is well known that the anpJysis of soils came 
into fashion a few years ago, and for' a time excited great expectations of the 
benefit it would be to the farmer. These expectations have not as yet been 
fulfilled. The results from analysis thus far obtained arc so imperfect as to 
create doubts of its value in the minds of even many scientific men. A single 
experiment was tried, as before mentioned, with impressive results. A quantity 
of earth was taken from an old sedge field, long thrown out from cultivation, 
and as sterile as they have them in old Montgomery, and analyzed (in the labora- 
tory of B. Hallowell) at the same time with an equal quantity of the richest 
soil belonging to the county. The usual eai'thy constituents, clay, silex, &c., 
were found in nearly equal proportions in both • next lime was tested for, and 
now the experimenters expected to observe a great difference, but the well-known 
white precipitate fell in both vials in nearly the same sufficient amount. But 
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when we came to try for thephospliates, the proper test exhibited a full proportion 
in the fertile soil, and none, or a mere trace, in the other. Of course the means 
of cure for the sterile soil was plain. Bone was applied, and the field has, for 
nearly 20 years, produced good crops of wheat, corn, clover, and timothy. 

It appears to me a matter of positive certainty, whatever chemistry may have 
done or failed to do for agriculture in the past, that a wide field is open for it in 
the future. Great improvements are yet to bo effected by its agency, but in 
order to realize them the cherdist must become a practical farmer, and the farmer 
be an intelligent chemist. Were it only to teach the art of making experiments, 
the lessons of that science are invaluable, in fact, indispensable. And this 
remark brings me to the last, and, in my view, most important part of wliat I 
started out to say. Reflecting persons, who look attentively at the present con- 
dition of the country, must see that it is time something should be done to keep 
our young men from carrying their stout arms and (what is more imj^^lbant still) 
their lively minds into other pursuits. The drain that has long been gSNjUg on, 
and never more rapidly than now, is most exhausting and fatal. In spite !of all 
that has been said and sung by naturalist and poet in praise of the country, 
our youth " still crowd the rpad impatient for the town." They leave the place 
where they are sorely needed, and go where they are not w^anted. Why is this? 
and must it continue so ? Vaiious causes are at work which influence the youthful 
mind : the fatal " haste to be rich," blinding their reason to the fact that good 
farming is now the surest road to solid wealth ; the disgust for " hard work," 
driving them into scenes often found to be more painfully laborious than those 
they left ; the desire for the vulgar excitement of a crowd overpowering the 
voices of nature that call them to a beauty, a w^onder, an enjoyment more rational, 
pure and elevating than aught the tumult of cities can afford. To correct these 
false views of life, and of the higher purposes for which it was given, there needs 
the present application of direct antidotes. Above all things it is needed to 
make agricultural pm'suits interesting to the young, so they w^ill gladly take to 
them, and not stay in the country merely because they cannot get away. Now 
the one sure v/ay to make anything interesting is to address directly the mind 
and heart. It is not enough to see that farming feeds the body ; you must show 
that it possesses every attraction for the mind. But the intellect especially 
requires problems for its investigation, w^itli some assurance of certain beneficial 
results. It requires, above all things, to be kept active. In no sphere in life 
can this end be more surely attained than in solving the innumerable problems 
that throng the farmer on every side, by means of experiments devised with 
intelligence and pmsued with perseverance. This appears to present the most 
interesting and fruitful field of action which the busy world now offers to busy 
man. 
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The attention of Congress was called to the subject of irrigation in Arizona 
several years ago, and Si 50,000 were granted for that purpose. Aided by that 
grant the first irrigating canal undertaken by om' government is now progressing 
iavorably under the direction of Colonel George W. Dent, superintendent of 
Indian affairs for that Ten'itory. This measure was a necessity. In that coun- 
try, without irrigation there can be no production, no life. With such a canal 
13 
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the soil of the Colorado becomes wonderfally productive. The sun is very genial, 
and the valley being not more than 350 feet above the level of the sea, pos- 
sesses an immunity from snows and frosts. 

Nor is irrigation a new experiment. It existed in Eg^^pt before the pyramids 
were reared j it was practiced in Asia before Confucius wrote ^ it was brought to 
great perfection by the Aztecs of America, when our ancestors in Europe were 
dressed in skins and furs and lived by the chase. It is scientific agriculture, 
and 'the only insurance against the uncertainties of "a crop. With a proper sys- 
tem of irrigation you will surely reap where you sow, yea, even twice or thrice a 
year. There is no reason, then, why the valley of the Colorado may not be 
made as productive as the valley of the Nile. In that climate it only needs the 
vivifying influence of water to make the productions of nature spring up like 
magic. The sediment of the Colorado will plaster the walls of a canal and make 
them impervious to water. Such is the beautiful provision of nature. On this 
river a lively commerce is springing up, and some half dozen steamboats already 
plough its turbid waters. It is navigable 500 miles from its mouth, and drains 
the Great American Basin. So the Indians will have a ready market for their 
surplus productions at their very doors, and the friendly waters of the Colorado 
will bear them untaxed to market. 

The amount of land that will be brought under cultivation is estimated at 
75,000 acres, which will produce abundant subsistence for 10,000 Indians — a 
much more economical and humane policy than has generally characterized our 
Indian affairs. 

The Pima and Maricopa Indians, at their villages on the Gila river, have a very 
prosperous community of some 12,000 souls, subsisting entirely upon the results 
of a well-established system of irrigation. They cultivate wheat, com, barley, 
cotton, beans, peas, pumpkins, and other vegetables, are sure of abundant crops, 
live in a genial climate, and suffer none of the anxieties of nomadic tribes. They 
have no public debt and pay no taxes. 

Near the Pima villages in Arizona, the former inhabitants had irrigating 
canals diverting the Vv'aters of the Gila to a vast plain, which is now*an aban- 
doned, desolate, sandy desert. In its midst stands a lonely monument of a per- 
ished race in the ruins of a laTge adobe building, which may have been used as 
a citadel, a granary, or a temple. Five stories yet remain in a tolerable state of 
preservation, but its remoteness from water renders it difficult of access; and, 
although its dim shadow may be seen from the highway, looming up like a grim 
sentinel of the desert, few travellers ever diverge from the pressing duties of life 
to visit this mysterious and melancholy monument of the past. The Pima 
Indians can give no account of this ruin, except the idle tradition that it was 
the " House of Montezuma." 

At the junction of the Verde and Salinas, tributaries of the Gila, there is an 
older and larger canal, which can be traced about 40 miles. Its bed is 25 feet 
wide, and its banks are yet 10 feet high. In the vicinity are the ruins of two 
cities, and between them the remains of an ancient fortification, which, judging from 
its size, must have been intended for a place of reluge in time of war. . The Span- 
iards visited these interesting ruins in 1542, and first made them known to the 
world in the naiTative of Father Marco de Isiza, and in Castefiada's account of 
the exploration of the Colorado by Coi'anado. 

TEXAS. 

The Kio Grande del Norte is of no practical utility for navigation, but affords 
an abundant supply of water for the irrigating canals which tap its channel from 
source to mouth. The entire valley of the Rio Grande, like the Colorado, 
depends upon irrigation for cultivation. The in-igating canal, or acequia, at El 
Paso del Norte, is the largest. It taps the river at the falls of the Rio Grande 
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near Hart's mills, some five miles above the city, and BuppKes the valley for a 
distance of 25 or 30 miles, producing subsistence for a population of 15,000 souls. 
The vineyards of El Paso are not surpassed in the delieious flavor of their 
grapes, and the cereals are produced in abundance. *0n the American side of 
the river irrigating canals are taken out at Dona Ana, Las Oruces, Franklin, 
Isleta, SocoiTO, and many other small towns and settlements. 

In the southern part of Texas irrigation is practiced to a considerable extent, 
and the towns of San Antonio and New Braunfels are beautified by irrigating 
streamSj trained to run through their streets, gardens, and houses, 

UTAH. 

The greatest success which irrigation has achieved in this country is in the 
Territory of Utah, where the skilled and patient industry of the Mormons has 
literally made "the desert to blossom as the rose." 

In Great Salt Lake City the beautiful mountain streams are trained to run 
along the streets, nourishing shade-trees, and overflowing gardens and fields, 
blooming with vegetation. 

The value of the agricultural production of Utah, by the system irrigation, 
is estimated at $4,500,000 for the year .1866. 

The estimated area of tillable land is 268,000 acres, which at a ratio of 640 
inhabitants to the square mile of irrigated land, mil give support to 402,000 
persons from the proceeds of agriculture. 

The amount of land at present cultivated by irrigation is 134,000 acree, 

CALIEOENIA. 

In California I found irrigating canals which had been opened under the 
supervision of the Jesuit missionaries by the labor of the natives. At every 
Catholic mission these canals stretch for miles over land that produced nothing 
until these vivifying streams were spread upon it. 

The absorbing occupation of gold-seeking has temporarily retarded the devel- 
opment of the agricultural resources of California; but the time is not far dis- 
tant when the "golden era" will pale before a correct system of imgation, for 
which the soil, climate, and water of that State are admu'ably adapted. 

The science of hydraulic engineering, which has been stimulated to its highest 
perfection in the mineral regions, will be turned into the more legitimate and 
permanent channels of agriculture. With the exhaustion of the gold-placers 
the ditch and flume Vvdll find a* richer " placer" in the vineyards and fields of 
cereals and vegetables of her prolific valleys. The reservoir of w^ater congealed 
by nature in the Coast Range and the Sierra Nevadas will be trained to permeate 
the parched valleys of the Sacramento and San Joaquin, vivifying the soil, and 
enriching the husbandman more than it has ever done the miner. 

The only safety for agriculture in California is in the adoption of an enlai'ged 
system of irrigation ; it is the only insm-ance against famine, or a sudden drain 
upon her golden treasury in some year when the rain may fail. The rain-faU 
in California is only 20 inches, while in the Atlantic States and Europe it is 
more than double that amount. 

If it is true, as stated, that irrigation increases the production from one-fourth 
to one-third, besides the insm-ance of a harvest, then a large outlay would be 
justifiable in securing its benefits. The high price of labor at the present time 
would make the cost of constructing irrigating canals in California greater than 
in any other country ; but, if water can be afforded in Italy for $1 per acre, it 
ought to be supplied in California for $2 50 per acre. But the immigration of 
the Chinese, those ancient masters of irrigating science, will soon cheapen this 
kind of labor, and the despised Asiatics will contribute more to the prosperity 
of Califoi-nia, in building up a great system of canal irrigation, than they hm^ 
already done in aiding the construction of the Pacific railroad. 
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An instance is stated which occurred near Stockton, where irrigation applied 

to grass land paid the enterprising proprietors, in one season, more than forty 

times the cost of opening the canal. 

# 

MEXICO Ara SOUTH AMEKICA. 

The Spaniards, to their astonishment, found aqueducts and irrigating canals 
brought to great perfection in Mexico. The gardens of the Aztecs \vere the 
agricultural wonders of the New World. The Spaniards, already familiar with 
the system of irrigation in Europe, extended it in Mexico in vast proportions ; 
and the masonry of aqueducts, reservoirs, and irrigating canals, forms some of the 
greatest monuments which they have left as a heritage to Mexico. 

In Peru and Chili, aqueducts and canals were found by the Spanish con- 
querors crossing the lowlands in every direction, spreading over the country like 
a vast net-work, dijffusing fertility and beauty around them ; whilst the very 
sides of the Andes were terraced with trenches for catching water and conduct- 
ing it, in some instances, many leagues to a lower temperature and a more fertile 
soil. 

ENGLATO. 

In England irrigation has been mostiy confined to meadow lands, as the moist 
ure of the climate renders it unnecessary for the cultivation of arable lands. It 
is stated that 1,292,329 acres of meadow lands, or nearly one-half of the grass 
lands of England, are irrigated. 

The beneficial results of irrigating meadow lands have demonstrated a won- 
derful pecuniary profit. An experiment in drainage and imgation made by Lord 
Hatherton upon 89 acres of meadow lands in Staffordshire afforded a clear 
annual interest on the outlay of 37 per cent. In Somersetshire a tract of SO 
acres w^as drained and irrigated for meadow land, causing an increase in the 
rental from 2 shillings to 25 shillings per acre. 

IKKIGATION FEOM CITIES. 

In Edinburgh, the drainage-water from a large portion of the city spread on 
meadow land caused an advance in the rent from <£5 to c£30 per acre. The 
grass was sometimes cut seven times in a season. The saving to the cic^' of 
Edinburgh from the drainage-water thus economized is estimated at 0045,000 
sterling per annum 

The dramage from London is no longer allowed to pollute the Thames, and 
wash away into the sea. Immense hydraulic engines ma}^ be seen on the liver, 
some ten miles below London bridge, pumping up the sewage of the great 
metropolis to be spread upon the lands of the sxirrounding country, enriching a 
district heretofore unproductive. 

In approaching Paris your olfactory organs will apprise you that the ordiure 
of the gay capital no lunger follows the Seine to the sea, but is utilized and 
spread upon the vegetable gardens which are to regale your appetite in the bril- 
liant cafes of the epicurean city. Irrigation with liquid manure, by hose and 
pipe, is practiced extensively in France. 

Next to the introduction of fresh water into a city, the disposition of its waste 
and sewage, in respect to the sanitary condition of its population, and the enrich- 
ment of soil in its vicinity, is most important. 

It is estimated that in a city of 100,000 inhabitants there is produced of human 
manure 24,440 tons per year, a quantity sufficient to fertilize 50,000 acres of 
land; and if conveyed to the soil by irrigation, would be worth at least $00,000 
per annum. 
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The difference in cost of enriching soil in England is estimated as follows: 

£ s. d. 

With sewage w^atcr^ per acre 0 12 0 

With guano, per acre 1 .0 0 

With fami-yard manure, per acre 3 0 0 

SPAIN . 

Spain, at this day, employs im'gation to so great an extent that few crops are 
raised without it. One of the greatest specimens of h3^draulic architecture is the 
dam and canal made by the Moors for leading the w^aters of the Guadalquivir 
into their beautiful capital of Granada. The dam w^as constructed between 
two steep mountains, for the purpose of collecting a reservoir of water. It is 
156 feet high, 70 feet thick, and 273 feet long. The w^aters after irrigating the 
vineyards of Alicante, were conducted through the streets of Granada, and con- 
tributed to the wealth, beauty, and luxury of that gorgeous capital, in fountains, 
baths, fruits, and flowers. 

One of the largest enterprises for opening an irrigating canal in Spain has 
recently been undertaken by Mr. James Eldredge, an American, who became 
familiar with the system in CaBfomia. It is a concession from the Spanish gov- 
ernment, and embraces the right to purchase, at a nominal cost, the body of land 
which the canal is intended to reclaim from sterility. The location of this 
enterprise is about sixty miles south of Madrid, and will involve an outlay of 
about $5,000,000. Success to the American irrigator in Spain ! 

ITALY. 

Italy may be styled the classic land of irrigation. There the practice of 
hydraulic engineering i& taught as a science, and rises to the dignity of a pro- 
feFsion. The principal university where this science is taught ie at Turin, in 
the vicinity of which city an extensive system of irrigation gives ample oppor- 
tunity for practical education. In the reign of Theodoric I, a hydraulic engineer 
was brought from Africa to teach the manner of obtaining and regulating sup- 
plies of water from rivers. 

The Romans gave preference to the in'igation of meadows, and Cato, the oldest 
Uoman rustic writer, expressed his opinion that the way to become rich quickly 
was "by grazing cattle well." They cured hay twice a year, and cut it for 
forage four times. 

The modern Italians have devoted their energies more to the irrigation of 
arable lands, and have by far the most perfect system of irrigation in Europe. 
The great canal of the Ticino, in Lombardy, was constructed in the 12th cen- 
tury, and has for more than 600 years carried a volume of water equal to 1,800 
cubic feet per second. This great mass of water has been spread over the sur- 
face of the country through a thousand channels, stimulating the productiveness 
of the soil to such an extent as to make tho country through which it passes 
one of the richest and most densely populated which the world has ever seen. 

In Piedmont the irrigated region covers 1,500,000 acres, with a network of 
1,200 miles of canal. The water-eourses are fed from the melting snows of the 
Alps, and swell to their greatest volume in the hot, dry season, when the lands 
are most thirsty. The construction of these canals has engaged the attention 
of every government in Italy, including that of the Great Napoleon. 

The charge for water is a state revenue, and yields an average of one dollar 
per acre for irrigating lands. 

EGYPT. 

Egypt, the ancient nursery of the aits, was also the mother of inigation. 
History gives no more satisfactory account of its first introduction than of the 
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bnilding of the pyramids, but it is stated that Sesostris greatly increased the 
number of canals, which must caiTy their origin back to a period of great 
antiquity, as he lived about 16 centuries before the Christian era. 

We need only refer to sacred historv^ to prove the advantages of a well-estab- 
lished system of irrigation. The Egyptian granaries, insured by irrigation, 
were overflowing with com vjien their neighbors were famishing for bread. 
Their great public w^orhs stand as eternal proofs of their agricultural abundance. 
The fertilizing effects of the waters of the Nrle, after its overflow^ could not fail 
to teach a simple lesson to the Egyptians, who had only to imitate nature to 
secure the fertility of the ijoil lying beyond the reach of these inundations. 

The remains of canals as capacious as the beds of rivers may be seen in that 
sand-desolated country, showing the gigantic efforts which have been made by 
its inhabitants to irrigate that portion of their country, upon which a drop of 
rain never falls to re&esh its languishing vegetation. 

IXDIA. 

The famine in British India induced the government to undertake the con- 
struction of a system of irrigating canals. The great Ganges canal, the prin- 
cipal of these works, is nearly 1,000 miles long, (including its branches,) and 
takes from the sacred river 8,000 cubic feet of water per second. This enter- 
prise has received an ample reward in the civilization of the people, the improve- 
ment of their sanitary condition, and the immensely increased revenues of the 
government from land and water rents. The canal and its branches form an 
internal network of w' ater-carriage for the production, stimulated by the enlight- 
ened enterprise which has brought 11,102,048 acres of waste and malarious land 
under subjugation and cultivation. 

The cost of opening the canal is estimated at c£l, 500,000, and the pecuniary 
returns, after deducting expenses, yield a net revenue from the investment, of 
23 J per cent, annually. 

Irrigating canals, in addition to the practical utility of insuring abundant 
harvests, contribute to the ornamentation of a country by watering rows of 
shade and fruit trees. In India the law directs that "on both sides of the canal 
trees of every description, both for shade and blossom, be j>lanted, so as to make 
it like the canal under the trees in Paradise, that the sweet flavor of rare fruits 
may reach the mouth of every one, and that from these luxuries a voice may 
go forth to travellers, calling them to rest in the cities where their every w^ant 
will be supplied.^' 

The water of the great Delhi canal, carried over the low country in an aque- 
duct of masonry, after passing a cut in the m.ountains 60 feet deep, flowed 
through the city, distributing itself in minor streams, supplying gardens, foun- 
tains, and mansions — ^filling the marble baths, and w^atering rich fruits and 
flowers. 

CHrSTA. 

We cannot afford to despise the teachings of the Chinese, a people who were 
far in advance of Europe in the invention of printing, of gunpowder, of the 
mariner's compass, and of vessels adapted to navigation. We may leam a lesson 
in agriculture from the patient and industrious laborers in this most primitive 
and important occupation of man ; who have m>ade a netvv^ork of irrigating 
canals through their extensive and populous empire, for stimulating the soil, and 
bearing their productions to market. The Grand canal from Pekin to Canton 
is nearly a thousand miles in length, and bears a vast commerce upon its bosom, 
and this is only one in a thousand of the arteries of this interesting and prolific 
empire. 
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JAPAK. 

J apan has been sealed to the outside world for so long a time that very little 
knowledge of her agricultural improvements has gone abroad. Professor Blake, 
of California, who was employed by the Japanese government some years ago 
to make a scientifie investigation of her mineral resources, informs me that the 
art of inigation has been brought to great perfection b}^ the Japanese. It is, in 
general, a hilly country, and water is taken out of the ravines and spread upon 
the hillsides in all dit^ections. The numberless little ravines which, by their 
naiTowness and steepness, are unsuited to cultivation are brought into luxuriance 
by means of dams built across from one side to the other. The space thus 
enclosed is filled with deep, fine soil, and a series of terraces is foiTaed, one above 
another, and oyer them the drainage of the ravine can be spread at v>^ill ^ the 
water from one terrace being allowed to escape to the next, and so on to the low 
lands. These little patches of land are said to be the most fertile and pro- 
ductive in Japan. 

IPvPwIGATIOX SEDIMENT. ' 

When we consider the amount of fertilizing sediment earned to the sea by 
the great rivers, it will be well to adopt some method to arrest the waste and dis- 
tribute it upon the land. 

The quantity of alluvial soil swept into the sea by the v/aters of the Ganges 
is a 200th part q£ its whole volume, or 2,509,056,000 solid feet per hour. The 
Nile deposits the 120th part of its whole volume, or 14,784,000 solid feet pea: 
hour. The Mississippi deposits 8,000,000 solid feet of sediment per hour, con- 
taining the richest fertilizing properties, and the smaller streams deposit in 
proportion to the alluvial bottoms which they drain. What a wealth of fertili- 
zation is here washed away, especially when they also cairy away the sewage 
of large cities ! Verily, we are an improvident people. 

INSURANCE OF lEPwIGATION. 

In addition to the . certainty of returns, the actual produce of irrigated lands 
exceeds that of unirrigated lands by one-fourth to one-third of a crop. In a 
genial climate the hai*vest is placed beyond the influence of seasons. A crop of 
corn, in the spring and of cereals in the autumn is the usual rotation in America. 

Irrigated land never becomes impoverished, but is continually enriched by the 
perpetual deposition of sediment. The question of health and morality has 
been satisfactorily demonstrated by the improvement and reclamation of the 
jungles of India, where vast populations have been brought from a condition of 
wretchedness, famine, and insubordination into a state of health, contentment, 
and prosperity, by the abundant crops secured by irrigation. 

In Italy, w^here tables are kept, the ratio of increase of population in imgated 
districts is 50 per cent, greater than in unimgated districts. The fecundity of the 
Chinese may be attributed to their abundant supply of water. 

The population of irrigated districts is estimated as follows per square mile : 

In Piedmont 270 per square mile. 

InLombardy 391 " " 

In India 576 " " 

ieeigatioin" laws. 

In countries where migating canals are constructed by the state, the tolls on 
water are collected as a revenije, and as these enterprises are generally under- 
taken for the common good of a community, they must, of necessity, be done 
by the state, or under state authority by associated capital and labor, in the form 
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of corporations. Tlie la^vs regulating inigation are y\x4l defined in Italy and 
Spain, and tlie laws of the latter country have been generally extended to Span- 
ish America, and are usually adopted in that part of our domain acquired from 
Mexico. 

In pueblos, or communities where irrigating canals exist, a judge of the water 
is elected by the community. He has jurisdiction in all disputes relating to the 
gathering and distribution of the water through irrigating canals. Each pro- 
prietor is allotted a supply of water proportioned to the hibor and capital con- 
tributed to its introduction, or the amount of land he has in cultivation. He 
must punctually take his turn when it comes, whether it be in the day or the 
night, as the water is flowing all the time and cannot be allowed to run to waste. 

In India it is estimated that one cubic foot per second will irrigate 180 acres 
of land. 

TEANSPOHTATION BY CA:^^AL 

To construct a canal for commercial purposes whore a railway is available is 
to fall behind, not to keep pace witli, the spirit of the times ; but it is equally 
true that irrigating canals will prove great auxiliaries to railroads, by furnishing 
products for transportation, and that navigable canals will gather the produee 
economically at convenient depots for railway transportation. 

CAPITAL FOB IKIilGATIKG CANAL8. 

The capital necessary t-j construct irrigating canals can easily be obtained bj 
conceding to corporations alternate sections of land along their course, and the 
collection of water rents will insure a handsome income upon the investment. 

The same liberal policy w^hioh has stimulated the building of railroads in our 
western country may, with equal propriety and benefit, be extended to the ini- 
gating canals, and the reolamation of sterile lands. It is accounted a worthy 
and beneficent undertaking " to make two blades of gi'ass grow where only one 
grew before." 

In the census of 1860 the area of improved land in the United States is set 
down at 163,110,720 acres, and the unimproved land at 244,101,818 acres, or, 
in other words, for every two acres of improved lands, we have three acres of 
unimproved lands. 

The Hooky mountiiins contain an abundant t^upply of water for irrigating the 
plains at their base, and the opening of irrigating canals on our w^e stern plains 
will inaugurate a new era of agricultural prosi;erity in a region which has hith- 
erto only furnished grass for the bufialo and hunting grounds for the Indian. 

GHINA. 

It is my intention in accompanying the embassy of the United States, at the 
nead of which is Hon. J. Koss Browne, the recently appointed minister to China, 
to examine that vast and comprehensive net-work of irrigating canals and water- 
works which contribute so much to the riches and convenience of a people who place 
agriculture among the most honorable occupations of mankind. If the investi- 
gation of this subject meets the approbation of your Department, and I am hon- 
ored with a commission for the purpose, it will be a pleasant duty to unfold to 
my countrymen a system which supports one-thii'd of the population of the earth. 
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VALUE OF BIRDS ON THE FARM. 



By EDw.\r.D A. Samuels, Boston, Massachusetts. 



That our birds, as a class, are eminently beneficial on the farm is now very 
generally acknowledged. In some localities wholesome laws have been c nacteti 
and local efforts have been made for their encouragement and protection ; but 
the old prejudice against many species, because a few have been detected in 
misdemeanors, is still too generally prevalent, and every effort should be made 
by T^Titers and students in natural history to eradicate it. 

I have said that this prejudice has been caused by the misdemeanors, real or 
fancied, of a few species. It is of these few species, and their nearly allied rela- 
tives, that I propose to speak in the present paper. None of our bird}'\have 
caused greater controversy among horticulturists and farmers throughcfut the 
country than the common robin, and agricultural papers have contained long 
articles relative to its destructive or beneficial qualities, and the light that has 
been, or should have been, shed on its habits is great. But, unfortunately, little 
is practically known of the bird save that it eats cherries and other small fruits, 
and that it is a nuisance generally. I have had a fair opportunity during the 
past ten years of discovering what its relative good and bad qualities are,, and 
from my own observations, and those of others — careful students and good 
observers — I have arrived at the conclusion that the robin as a species is v£istly 
more beneficial than injurious on the farm, taking into consideration all theinter- 
ests of rural economy. 

I will at the outset frankly acknowledge that to small fruit growers the bird 
is very often a pest ; that it has a love for ripe cherries and berries, and that it 
often takes more than a fair share to itself; but, admitting this injury, which 
occurs during a short season of the year only, what is the amount of harm done 
in comparison w^th the benefits the bird renders to the farm through the remain- 
der of the year ? My observations regarding the food of the robin have been 
made both by watching the bird in various seasons of different years and by 
examining the contents of stomachs of dead specimens killed in a variety of 
localities and seasons. I have also been assisted by students in different parts 
of the country, who have sent me many specimens, and have examined others, 
making full memoranda of the contents of the stomachs of the birds.* 

Beginning with January and continuing through February, I find that in a 
few specimens which v/ere killed in the middle, western, and New England 
States, the contents of the stomach consisted in nearly the following proportion : 
Of barberries, 2 ; seeds, 3; insects, 3 ; a few larvae, 3 ; cedar berries, 4; or, in 
other words, mention is made of barberries twice where insects are spoken of 
three times, larvae twice, cedar berries four times, &c. Yv^e can see that during 
these two months the food must necessarily have been meagre ; and although a 
few insects were obtained, the greater part of the diet consisted of seeds and w^ild 
berries, which Vv^ere of little value to the agriculturist ; allowing reasonable margin, 
and supposing that a portion of the insects were beneficial, we. may conclude 



* Special acknowledgments are duo for specimens and memoranda to D. D. Hughes, 
Marshall, Mich.; E. K. Maynard, Newtonville, Mass. ; E. E. Perry, Volusia, Florida; L. E. 
Ricksecker, D. Sampson, and H. A. Purdee. In presenting memoranda of the tood of the 
robin it will bo-most convenient, peihaps, to %nange them by months. 
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that tliroiigli January and February the robin is, in consequence of the variety 
jf its food, proportionately beneficial four units, (being four-fifths of its insect food,) 
while it is injurious one unit, (the amount of beneficial insects it possibly destroys,) 
and neutral nine units • or, in other Yv ords, during the 59 days in these two months 
it is beneficial five-fourteenths of the time, or about 21 days ; injurious about 
4J days, and neutral the remainder of the time. During March a larger number 
of birds were examined, and the following memoranda made of their foo'cl in about 
the stated proportions : Small insects and spiders, 5 parts, (or mentioned five 
times }) barbemes and partridge berries, 4 ; seeds, 5 ; larvse, (some canker 
worms and grubs,) 4; earth-worms, 2; with other substances, such as pieces of 
grass, pebbles and leaves. We can, therefore, from the above, safely conclude 
that in March the robin is beneficial by destroying insects and larvse, eight 
units ; injurious, (by destroying beneficial insects,) one unit j and neutral eleven 
units — or, beneficial eight-twentieths of the time, or about 12^ days; injurious 
days, and neutral the remainder of the month. In April I find in various 
memoranda from different sections that in almost all cases the food consists 
of earth-worms, 3 parts ; larvse, 2 ; caterpillars, 2 ; insects, 3 ; barberries and 
seeds, 3. Taking the larvae and insects at six units, allowing one unit for the 
probable proportion of beneficial insects destroyed, and placing the earth-worms, 
berries and seeds in the list of neutrals, six units, we find that during April 
the bird is beneficial six-thirteenths of the time, or about 14 days, injurious 
2 J days, and neutral the remainder of the time. 

In May, also, the robin subsists on earth-worms, larvae, and insects ; and I 
cannot find that its food then differs essentially from that in April, and we will 
consider it to be beneficial 14 days, injurious 2j days, and neutral the remainder 
of the month. 

In June the bird is eminently beneficial. It is during this month that the 
young birds are reared, which require to be fed entirely upon animal food, such 
as soft larvae and worms, and the parents are busy from " early dawn till dewy 
eve" in securing for their family a liberal diet. It will be remembered that the 
warmth of the sun has now become so great that earth-worms are driven below 
the surface of the ground for proper moisture,* and are, consequently, beyond the 
reach of the robin. Cut-worms and other terrestrial larvae furnish the principal 
supply, and the number destroyed by a single pair of robins during this month 
is immense. I have had several opportunities for noticing this fact. 

Near the house in which I was residing, a pair of these birds had nested in an 
elm tree, and paid frequent visits to the lawn near by. They hunted their food 
in the m.anner peculiar to the species, hopping a few steps, then pausing to scan 
the ground, and discover the lurking places of the grubs, their food. The instinct 
with which they ascertained the presence of the larvse was wonderful, and I 
never could detect the signs that guided them. In the midst of their hop or 
run they would stop instantly, or turn abruptly from their course, and, with a 
quick series of pecks or diggings with the beak, the dirt and grass was removed, 
and the worm seized and borne away to the young birds. On no occasion have 
I seen the robin remove the earth from its prey by scratching with its feet, 
although it often digs down to the depth of perhaps an inch with its beak. The 
pair alluded to above destroyed, by actual count, 24 and 27 grubs (cut- worms) 
in the lapse of an hour, and, on another occasion, 26 and 30 of the vermin in 
the same period. All these insects were fed to the young birds, and nothing else, 
the season being very dry, and ^arth-worms hard to obtain. On another 
occasion I watched a pair of these birds, and saw them in an hour^s time bring 
to their family of four young over 40 cilt-worms and smooth caterpillars, and, I 
think, a few, very few, earth-worms. The young were not half grown, but the 
parents were constantly employed in furnishing them with food. These facts 
may seem improbable, and I confess that I would, if not familiar with the habits 
of our birds, be almost inclined to doubt that the young birds have such tie- 
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mendous powers of digestion. But it must "be remembered that the caterpillars 
and other larvae are composed almost entirely of juices, and their digestion is 
comparatively a matter of little difficulty. Professor Treadwell, of Cambridge, 
Massachusetts, in an exceedingly interesting experiment in the rearing of two 
young robins, corroborates my own experience most fully. A brief account of 
his observations will not be without value here. When caught the two birds 
were quite young, their tail feathers being less than an inch in length, and the 
weight of each about 25 pennyweights, less than half the weight of the full 
grown birds. Both were plump and vigorous, and had evidently been recently 
turned out of the nest. He began feeding them with earth-worms, giving three 
to each bird the first night. The second day he gave them ten worms each, 
which they ate ravenoutdy. Thinking this beyond what their parents could 
naturally supply them with, he limited them to this allowance. On the third 
day he gave them eight worms each in the forenoon, but in the afternoon he 
found one becoming feeble, and it soon lost its strength, refused food, and died. 
On opening it he found the crop, gizzard, and intestines entirely empty, and con- 
cluded, therefore, that it died from want of sufficient food, the effect of hunger 
being increased, perhaps, by the cold, as the thermometer was about 60°. 

The other bird, still vigorous, he put in a warmer place and increased its food, 
giving it the third day 15 worms, on the fourth 24, on the fifth 25, on the 
sixth 30, and on the seventh 31 w^orms. They seemed insufficient, and the bird 
appeared to be losing plumpness and weight. He now began to weigh both the 
bird and its food. On the 15th day he tried a small quantity of raw meat, and, 
finding it readily eaten, increased it gradual}}^, to the exclusion of worms. With' 
it the bird ate a large quantity of earth and gravel, and drank freely after 
eating. By the table it appears that, though the food w^as increased to 40 worms, 
W^eighing 20 pennyweights, on the 11th day, the weight of the bird rather fell 
off, and it was not until the 14th day, w^hen he ate 68 worms, or 34 penny- 
weights, that he began to increase. On this day the weight of the bird was 
24 pennyweights ; he therefore ate 41 per cent, more than his own weight in 
12 hours, weighing after it 29 pennyweights, or 15 per cent, less than the food 
he had eaten in that time. The length of these worms, if laid end to end, would 
be about 14 feet, or ten times the length of the intestines. The question imme- 
diately presents itself, how is this immense amount of food required by the young 
birds supplied? Solely and entirely by the continued labor of the parents. 
Suppose a pair of old robins with the usual number of four young ones ; these 
would require, according to the consumption of this bird, 250 worms, or their 
equivalent in insect or other food, daily. Suppose the parents to work ten hours, 
or 600 minutes, to procure this supply. This would be a worm to every 2| 
minutes } or each parent must procure a worm or its equivalent in' less than five 
minutes during ten hours, in addition to the food required for its own support. 
After the thirty-second day the bird had obtained its full size. Its food had been 
weighed daily, and averaged 15 pennyweights, two or three earth-worms, and a 
small quantity of bread each day, the whole being equal to 18 pennyweights of 
meat, or 36 pennyweights of earth-worms. 

We have seen that during the month of June the robin vdih its family subsists 
almost entirely upon insect food, which consists of larvae and other soft grubs, but 
VOTy few hard-shelled insects, such as beetles, &c., being killed, and but few 
seeds and berries being available. We can safely conclude, then, that the robin 
is beneficial eight-tenths of the time, or 24 days j injurious, 3 days- 

In July the bird is most injurious. It is now that chenies and other small 
fruits are ripe, and the young birds are out of their nests, subsisting largely upon 
these, but also eating some insects. I find that in all localities the following 
memoranda are given of the bird's food : cherries, 4 j worms, 2 ; benies, 2 ; 
that is, these articles of diet are mentioned in this proportion and progression ; 
from which we see that the old birds, and young just out of the nest, feed largely 
upon small fruits 
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But it mupt be bomc in mind that a second brood is most generally reared 
during tills niontli^ wlien^ of com'se, the parents are as beneficial as during June, 
the young being, of necessity, fed upon insect food. 

The parents,"then, arc beneficial to the extent of their destroying injurious 
insects for their second family, and the first family of young are injurious to the 
extent of subsisting almost entirely upon small fruits. It is well knovvu that 
young birds Vvhen growing ■ require a greater amount of food than those Avhich 
haveleft the nest, and we may safely "assume that the amount of injury done by 
the first family is fully balanced by the benefit rendered by the parents in rearing 
the second brood, so that if we accept the preceding memoranda for Juh^, we 
shall at least be on the safe side, and be fair to the birds. We will,_ therefore, 
consider, for the salie of allowing a margin, that during July the robin is bene- 
ficial 3 units in 10, injurious 6 units, and neutral 1 unit; oris beneficial during the 
month 9 days, injm-ious 18 days, and neutral 4 days. It is, of course, hardly 
fair to put the amount of injury as being actual, for who among our fruit-grovv^en 
is so mean as to deny the robirt any of his fruit, notwithstanding the bird labors 
for him so earnestly through tliGi'gieater portion of the year. I have often asked 
farmers who had large cherry orC^rds if the robin troubled them much. Their 
reply was that the birds generally %Qk a large share, but if they didn^t get it 
the fruit would rot on the trees. I Veipiember last year of passing through a 
country in wdiich, a very large crop of " cherries being upon the trees, of course 
the robins were busy, but I noticed that for one robin in the trees there were two 
on a newly ploughed piece of groulid. I stopped and asked the farmer upon 
whose land the trees stood if he liad noticed that the robins were very trouble- 
some. He replied that while his cherries were ripe, and the surface of the ground 
was dry, the robins fed upon the fruit. But,^^ said he, I began to break up 
this piece of greensward yesterday, and it seems to me that all the robins in the 
country are flocking on it." Do you think they prefer the worms and insects 
to the cherries?" I inquired. "Certainly," he rephed, " and, if they didn't, I 
should not care, for I can't afford to take my hands off of liaying and hoeing for 
the sake of marketing a few chenies. 1 take what I want and give my neigh- 
bors and the birds the same privilege ; but I notice that half the crop will rot 
on the trees." It seems to me that the whole truth of the matter is, that w^hen 
insect food is unavailable, the robins and other thrushes have, from necessity, to 
depend upon the small fruits for subsistence. 

During August the robin feeds upon small fruits, and principally upon insecta, 
larvae, worms, and spiders. My notes show about the following proportions: 
insects, 3 parts j hemes, 4 ; larvae, 1 ; spiders, 1 ; seeds, 1 j showing that it is 
beneficial about four-tenths, or about 12 days j injurious perhaps three-tenths, or 
9 days ; and'neutral 10 days. In September and October wild cherries and 
other wild fruits and seeds furnish a large share of the subsistence of the bird j 
but grasshoppers and other insects are eaten in large numbers. 

In a considerable number of specimens, the following memoranda are made : 
" September 4, grasshoppers ;" " September 10, small insects and worms ,-" ^' Sep- 
tember 16, large green woims, small insects, and a few seeds;" " September 16, 
large insects and a few stones of small fruits;" " September 25, whortlebenies;" 

October 23, stones and small insects ;" " October 25, v^orms, spiders, and small 
beetles ;" " October 28, insects and worms." From these notes we gather that 
the robin, dm'ing September and October, is, by feeding principally upon insects, 
beneficial at least 5 units, and by destroying beneficial insects and eating cul- 
tivated fruits, injurious perhaps 3 units, and neutral 2 units; or beneficial 
one-half the time or 30 days, injurious 18 days, and neutral 13 days. ^ During No- 
vember and December, at which period most of the birds have migrated to the 
southern States, the robins remaining in the north subsist principally upon seeds of 
various shrubs and barberries ; and, as insects are few, the food of the bird may 
be considereii aa neutral in an economic point of view. In a great many mem- 
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oranda I find that barberries and partridge berries are always nisntioned^ but 
insects only once ; and the greatest margin we can allow the bird would be^ 
in these two months, 9 parts neutral, aiul 1 beneficial ; or beneficial G da\'s, and 
nentral 54 days. 

In summing up the operations of tlie robin for the whole yea]' we find that it 
is beneficial 1424 days, injurious 59 J days, and neutral 163 days. The good 
that it thus renders the interests of agriculture is certainly suHicient to entitle 
the bird to the consideration of the farmer at least, and when its services are 
weighed against the comparatively small injuries inflicted on a few small crops, 
the ill treatment that it too often receives ought to be regarded as shameful and 
outrageous. 

It is hardly necessary here to speak of the services rendered by the spaiTows 
and finches, whose young are reared on the larva) of noxious insects, or of the 
warblers, those lively, interesting little birds that we meet in the most retired 
localities ; or the vireos, those familiar little friends of ours j or the fly-catchers, 
all of which feed exclusively upon insect food. Neither is it necessary to dwell 
upon the merits of the swifts and swallows, and night-jars, (whippoorwills and 
night-haw^ks,) all of which are now recognized by intelligent fanners as being 
eminently beneficial, and about which there is no controversy. But there are 
two other families which are much disliked, and both are deserving of the far- 
mer's best protection. These families are the woodpeckers and the cuckoos. 
Of the first of these groups, the best known to ruralists is the woodpecker, known 
as the sapsucker, and it is the misdemeanors, real or ftmcied, of this bird that 
have brought the whole of its relatives into disrepute. This is not so much the 
result of reasoning regarding analogy of habits in different species, as it is the 
effect of looseness in nomenclature, of confusion in the names of birds in differ- 
ent sections. For instance, in New England the hairy woodpecker (P. vellosus) 
* and the downy woodpecker {P. puhescens) are both called the sapsucker j and 
in the western States the yellow-bellied woodpecker {8. varius) is generally 
known by that name, though in some localities all the species are called sap- 
suckers, as the following incident will show : During a surveying excursion in 
Ohio in the spring of 1865, I was with a party of woodmen and sorve^^ors for a 
number of days. On one occasion a yellow-bellied woodpecker was busy in 
knocking off the bark of a dead stub, and such was its industry that I was per- 
mitted to approach within 20 feet of its station. 

"What are you looking at that plaguey sapsucker for?" inquired one of the 
men. " Shoot it j it is the scamp that spoils all our fruit trees." Pooh," I 
replied, that bird is no sapsucker. Don't you see that the stub is dead, and 
there is no sap in it f That makes no difference," 'exclaimed one of the others ; 
"it is only amusing itself knocking off the bark ; it is a humbug." Humbug or 
not," said the first njan, "we'll see what it is made of;" and before I could pre- 
vent him he seized my gun and shot the bird. At that moment a red-headed 
woodpecker alighted on a tree near by, and at the exclamation from one of the 
men, " There's another sapsucker," the man, who still held the gun, fired the 
loaded barrel, and the second bird fell to the ground. I saw that an opportu- 
nity had arrived in wdiich a useful lesson might be taught these men. Taking 
the birds, I showed, though they had been regarded as of the same species, they 
were entkely different, and consequently but one could be the true sapsucker. 
I then proceeded to dissect b^h specimens. In the stomach of the yellow-bel- 
lied Ti'oodpecker I found the grubs of five boring beetles, the wings of at least a 
dozen small wood-eating beetles, some ants, and a little vegetable matter. In 
the stomach of the red-headed woodpecker were two or three of the stones of 
some small berries, some ants, a beetle, and seven grubs or borers. It w\as a 
tangible fact to these men that the w^oodpeckers, instead of subsisting upon the 
sap of trees, were eminently insect feeders, and it was gratifying to me to hear 
them, a day or two afterward, telling some of their friends what I had discov- 
ered to them, and cautioning them against killing " sapsnckers." I would 
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remark that these same men, before I left them, learned to distingnish the differ- 
ence between the hahy, downy, red-headed, and yellow-bellied woodpeckers, 
all of which they had until then called sapsuckers. 

The following memoranda, made in different localities and at different periods, 
will give an idea of the diet of some of our small woodpeckers : Of the downy 
woodpecker — " March 8, contents of stomach, stones, larvae of small insects 
"March 12, larves and insects "March 21, large seeds and insects "June 2, 
small insects and stones " September 10, soft worms and larvae " Septem- 
ber 16, small insects;" "November 24, seeds, grubs, small insects:'' "Novem- 
ber 30, seeds and larvae " January 2, small insects and stones." Of the hairy 
woodpecker I have but two memoranda : " September 28, contents of stomach, 
larvae of borers and ants f " March 4, larvae and insects, apparently a few pieces 
of bark or other vegetable matter." Golden-winged woodpecker or flicker: 
" October 14, seeds, one beetle ;" " October 23, pieces of apple, a wasp, small 
insects;" "October 19, small insects,-" "'November 10, ants." Yellow-bellied 
woodpecker : " September 17, black ants, pieces of bark ;" " October 9, barber- 
ries, partially dried, beetles;" " October 10, a few beetles ;" "October 21, a few 
larvae and ants ;" " March 9, smatldnsects and ants." 

I think that, when the foregoing testimony is read, the usefulness of the wood- 
pecker, not even excepting the sapsucker, will be acknowledged by all candid 
minds. In addition to this evidence, I would submit the observations of the 
oarlier and well known writers on ornithology, for the purpose of corroborating 
the facts presented. 

Audubon says : 

The yellow-bellied woodpecker prefers the interior of the forest during the spring and 
summer, seldom showing itself near the habitations of man at those seasons. Its food con- 
sists of wood, worms, and beetles, to which it adds small grapes and various berries during 
autumn and winter. 

WUson says : 

The habits of this species are similar to those of the hairy and the downy woodpeckers, 
with which it generally associates. The principal food of these birds is insects, and they 
seem particularly fond of frequentiag orchards, boriog the trunks of apple trees in their 
eager search alter them. On opening them the stomach is found generally filled with frag- 
ments of beetles and gravel. 

Speaking of the downy woodpecker, he says : 

Mounted on the infected branch of an old apple tree where insects have lodged their cor- 
roding and destructive brood in crevices in the bark and the wood, he labors sometimes for 
half an hour before he has succeeded in dislodging and destroying them. Were the sap of 
the tree his object, the saccharine juice of the birch, the sugar-maple, and several others, 
would be much more inviting, because more sweet and nomishing than that of either the 
pear or the apple tree ; but 1 have not observed one mark u^on the former for ten thousand 
that may be seen upon the latter. Besides, the early part ot the spring is the season when 
the sap flows most abundantly, whereas it is only during the months ef September, October, 
and November that he is seen so indefatigably engaged in orchards, probing every crack and 
crevice, boring through the bark, and, what is worth remembering, chiefly on the south and 
the southwest side of the tree, for the eggs and iarvas deposited there by the countless swarms 
of summer insects. 

Dr. Henry Bryant, of Boston, one of our most careful and unprejudiced orni- 
thologists, examined the stomachs of several specimens of the yellow-bellied 
woodpecker, and makes the following observations regarding the species : 

The general shape of the whole tongue is not much unlike that of the robin; the ciliated 
edges show an analogy to the mcliphagid(B, and indicate "fhat the sap of the trees pecked by 
them may form a porUon of their food. In the stomachs of the six individuals examined by 
me, fragments of the inner bark were found in all, so that it can hardly be presumed to have 
been accidentally introduced. Insects, however, probably form their chief diet, as all the 
stomachs examined also contained insects, the quantity of which was greater than that of 
the fragments of bark. In one bird there were two larvae of a boring beetle, so large that 
there was not room enough in the stomach for both at once, and one remained in the lower 
part of the OBsophagus. If these were, as is probable, the larvae of the saperda, they would 
do more damage than twenty woodpeckers. 

That the cuckoos are also, in a great measure, unjustly accused of mischief, I 



VALUE OP BIRDS ON THE FARM. 



207 



am convinced. Memoranda of tlie contents of stomachs of om- two species, from 
many localities, all agree in giving caterpillars and canker-worms as the princi- 
pal objects. They both occasionally make a piratical raid on the eggs or young 
of their neighbors. But such occuiTences are rare ] and, since, if the parent birds 
show a decided resistance to the invader^ the cuckoo, which is a coward, beats a 
hasty retreat; the mischief done must be very small indeed, w^hen compared with 
the benefits rendered the farmer in the destruction of myriads of noxious insects. 
I would unhesitatingly recommend them to the protection of agriculturists in all 
sections. 

There now remains for our consideration but one family of our birds VAdiich 
have attracted the attention of farmers and others in consequence of their 
depredations J and this, the corvidse, (comprehending the crows, jays, &o.,) is 
worthy of careful examination. These birds unquestionably render some benefits 
to agriculture by destroying noxious insects ; but it is also undeniable that they 
do infinitely more mischief by robbing the nests of small beneficial birds. I have, 
until recently, been the champion of the crow and its relatives j but, after care- 
fully observing their habits, I have been compelled to acknowledge that the ill- 
repute in which they are held is well deserved. Cases innumerable have come 
to my knowledge where orchards have been depopulated of robins and other birds 
by the common crow, (in one instance four nests of young birds were killed in 
one day by a single pair of these pirates,) and the mischief thus done can hardly 
be estimated. 

Let us examine the habits of the crow through all the seasons of the year, and 
adopting the system of numerals of the relative values of the bird before employed, 
ascertain the real character of its operations on the farm. During the months 
of January, February, and March, when the face of the country is covered with 
snow, the insects being dormant and the small birds away to more southern dis- 
tricts, most of the crows migrate from the northern to the southern States. The 
few that remain depend upon a scanty subsistence of seeds of wild plants and 
weeds, acorns, and apples that have been left on the trees in the orchard and 
frozen, and they occasionally capture a field-mouse that strays from its nest in 
the stubble-field or swamp. The life of the crow, during these months, is one of 
continued starvation, and the expression " as poor as a crow " may be applied to 
it, as well describing its condition. It succeeds in finding the cocoons of a few 
lepidopterous insects, meets occasionally with a beetle or lar\''a ; on the whole, 
its labors during these months may be called bwieficial, although the good 
resulting from them is of so little amount that we might safely regard it as neutral. 
But to be beyond the chance of doing it an injustice, we will assume that during 
the three months above-mentioned the crow does as much good as dming the 
month of April. 

Taking the unit one to represent the labors of each day, the crow is valuable 
during Januar}^, February, and March, 30 units; and in April is unquestionably 
30 units more ; for its food then consists almost entirely of noxious insects in 
their difierent forms. It is perfectly safe to say that it destroys 1,000 insects 
daily, and it is not improbable that it often exceeds this number. During the 
first half of May its labors are undoubtedly beneficial, for its food still consists 
almost entirely of insects, but, after the middle of that month, vrhen the small 
birds have begun to lay their eggs and hatch their j-oung, the crow divides its 
diet pretty equallj'' between them and the insects. Now it is not apparent, at 
the first glance, how immensely injurious it becomes the moment it begins to 
destroy the eggs and young of small birds ) but we can demonstrate it to an 
app-oximation. We will allow that daring the latter part of May half of its food 
consists of injm-ious insects and other vermin. It is, therefore, beneficial in the 
whole month about 23 units ; but it is perfectly reasonable to assume that it 
daily destroys the eggs or young of at least one pair of sparrows, four in number ; 
one pair of warblers, four in number, and one pair of thrushes or starlings, four 
ir- rmrr!>>'^'-- for I ha^e kriiOTvn or»e pair of Canada javs to kill and devour the 
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calloAv-youiif^ of four pair of snow-birds (Jiinco liyemalisj 16 birds in all, in one 
forenoon. Now let us see what the injury amounts to when the crow destroys 
the four eggs or young of the sparrows^ warblers, and thrushes. As remarked on 
a^preccding page, the young of all our small birds are fed, while in the nest, upon 
soft cateipillars and insects. Bradley says that a pair of sparrows will destroy 
3,360 caterpillars for a week's family supplies. For four weeks, at the lowest 
estimate, the young of our span;ows are led on this diet, and the family that the 
crow destro^^s would, in that time, eat at least 13,440 insects j and as they feed 
more or less upon the same diet during their stay in the north, killing certainly 
as many as 50 each, daily, the family w^ould devour 200 per diem, or, before they 
would migrate in September, as many as 20,000. The warblers are entirely 
insectivorous, and we can certainly allow them as great destructive capacity as 
the sparrows. The four that the crow destroys would have devoured, before the 
autumnal migration, at least 30,000 caterpillars and grubs. A pair of thrushes 
have l>een seen to carry over 100 insects, principally caterpillars, to their young 
in an hour's time. If we suppose that thelamily mentioned above is fed for only 
six hours in the day, they would eat 600 per diem, at least, while in the nest, 
which, being three weeks, the amount would be 12,600, and before they would 
leave in the fall, allowing only 50 insects each per day, a very small number, 
they would, in the aggregate, kill 20,000 more. Now^, we find that the crow, in 
one day, destroys birds that would together eat 96,040 insects before they would 
leave for their winter homes, or about 96 times as many as it w^ould eat in a day if 
its food consisted entirely of the same. It is, therefore, injurious during the last 
half of May, keeping our original calculations in view, 598 units. 

During the whole month of June and the first half of July, it is at least doubly 
destructive; for its young are possessed of voracious appetite, requiring an 
abundance of food to supply them. Allowing, then, that of the diet of the parent 
bird and its young, half consists of insects during this period, it is beneficial 
about 46 units ; but as at least one-half of the other half consists of young birds 
and eggs, it is injurious during the same period at least 96 units daily, or 4,320 
units lor Jun(\ and the first half of J uly. The remaining quarter of their food 
during this time consists of benies, and various small seeds and reptiles; and 
this diet may be considered as of neutral importance^ economically speaking. 
During the last half of July, and through August and the first half of Septem- 
ber, its diet consists of about half insects and mice, and the balance of berries 
and small fruits. It is, ther<i;fore, during this time beneficial about 30 units, and 
is not injurious otherwise than by eating garden fruits or grain, items that I have 
not considered in connection with its food during the year. From the middle of 
September until November its food loses much of its fruit character, because of 
the failure of supply, and it feeds at least two-thirds on insects and other noxious 
animals. It is, therefore, beneficial 30 units, and is not injurious; and during 
November and December it is beneficial to about the same extent that it is in 
February and March, or about 40 units. 

We now find, in a general summing up of the crow's merits and demerits, that 
during the whole year it is beneficial to the amount of 229 units, and that it is 
injurious to the extent of 4,918 units. If, for the sake of the greatest indulgence, 
we take but one-tenth part of this enormous disproportion as the actual fact, wo 
still have an exhibit that proves at once that these birds are not only worthless, 
but positively injurious. 

The limits of the present sketch are such that I have been unable to present 
more than a brief account of the habits of some of our more familiar birds ; and 
there are many species, even whole families, that I have not mentioned, but those 
presented have excited the greatest controversy among agriculturists ; and if I 
have been able to throw any light upon the subject, or have fortunately been 
able to remove a little of the prejudice existing against some species, I shall feel 
that my labor has been a pleasant one, and that it has been well rew^arded. 
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WINTER BEE-KEEPING. 



By Mrs. Ellen S. TuprEH, Brighton, Iowa. 



The winters of 1865-66 and 1866-67 were most disastrous to bees. Through- 
out the whole west and. north west many apiaiieswere decimated, and there were 
few bee-keepers who did not lose more or less colonies. I have taken much 
pains to ascertain the cause of this general loss, to discover if it was necessar}-, 
and if not, to find a sure way to prevent the like in future. To this end I liave 
corresponded with be^-keepers in all paits of the country, receiving letters from 
every State in the U i^on, with many statistics, and from all these I am confiraied 
in the opinion, that all losses of bees in winter may be avoided, and that a 
proper knowledge of the laws which govern these insects may be made useful 
to such a degree as to render bee culture most certain in its results, and more 
independent of changes in seasons than any other rural pursuit. 

A brief notice of the causes of imsuccessful wintering will be profitable. ^^From 
all the facts which I have gathered, it appears that the greatest loss was ifiot in 
the coldest sections of country, but in those where the greatest and most ^^dden 
changes occur. In Maine, Michigan, and Minnesota, the loss was trifling com- 
pared with that sustained in Iowa, Illinois, Missouri and Kentucky. A colony 
of bees of proper size to maintain the requisite heat cannot be destroyed by, cold. 
ITatme has bestowed on them the power to maintain the requisite warmth for 
safety, if their ower will aid them in keeping their numbers good, for in strength 
of numbers is their protection against cold. 

Where bees are wintered (as they are in a majority of cases) out of doors, 
and mild, pleasant days come frequently during winter, many bees are drawTi 
from their hives by the bright sun to become chilled and lost ; and thus the clus- 
ter becomes smaller and smaller until it cannot maintain the proper temperature 
when the extreme of cold follows. In steady cold winters, where bees remain in 
a semi- torpid state and continue in the hive for months, the cluster does not grow 
smaller, but on the contrary is often found larger in size in the spring ; because 
when food and warmth are abundant, brood rearing commences in December, 
and numbers of young bees swell the swarm by April. It is well to remember 
that neither of these winters v/hich proved so disastrous to bees was peculiar, 
and therefore we must look further back for the causes of the loss. The spring 
and early summer of both these years were very favorable. The secretion of 
honey was unusual, and bees (as their instinct always prompts when honey is 
abundant) reared much brood, and where svv^arming was allowed multiplied 
greatly. Had the jield of honey continued good, all would have been well. But, 
on the contrary, after July 20th, in many parts of the northern and middle 
States, owing to various causes, little honey was secreted ; and even the autumn^ 
pasturage, usually of greatest value to bees, failed entirely. Keepers found 
themselves with colonies largely increased in numbers, but too often occupying 
hives nearly empty of honey. In instances where from some cause bees had not 
swarmed, sufficient honey for winter use had been gathered; but the unfavorable 
autumn weather, checked brood rearing a month earlier than is usual, and there- 
fore many colonies went into the winter weak in numbers, though with honey 
enough. Thus man}'- keepers met in the spring -with, the (to them) unaccountable 
accident of hives heavy with hone}', but no live bees in them ; these having per- 
ished for v/ant of sufficient numbers. One great cause of loss in these seasons 
14 
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was that agents of movable comb hives of various kinds had introduced them 
largely all over the country, with no care to impart the information necessary to 
enable bee-keepers to use the hives aright. I believe the movable comb prin- 
ciple in a plain hive indispensable to successful bee cultm'e ; but the Yory facility 
with which bees can be divided in these hives makes them dangerous in the hands 
of those who are unacquainted with the nature and instincts of the bee. Too 
many bought them with the idea that once in them bees might be multiplied at 
will, and agents too often encouraged the idea. The result, as might have been 
anticipated, was most disastrous. In many counties where these hives were 
largely sold and used, hardly a living colony of bees could be found in them the 
succeeding spring. Bees had been transferred, divided and subdivided, until 
nothing but empty hives remained. Of course the hive was (most unjustly) held 
responsible for the loss. By others it was thought and asserted that some fatal 
disease had prevailed among bees to cause such mortality j but investigation 
into the facts has not disclosed a single instance whore this was the case. Com- 
plaints of dysentery, foul brood, and other diseases, proved incorrect, all such 
troubles ha\ang been caused entirely by cold, damp, or insufficient food and ven- 
tilation. If, then, all loss was occasioned by unwise increase, naturally and 
artificially, of colonies, prompted by a good yield of honey in swarming season, 
and succeeded by unusual scarcity in late summer and autumn, what security 
have bee-keepers in the future? I believe it possible so to keep bees that all 
colonies may be safe under all circumstances in any season j and also to make 
them profitable always. This is not theory alone with me, for in ten years of 
bee-keeping I have had no loss to complain of, experience fully sustaining my 
theory. A strong colony of bees in a well-made, movable comb hive, of proper 
size and shape, is always safe, can take care of itseK against all enemies, and 
may be wintered anywhere, if properly ventilated and stored with sufficient 
honey. All will agree in this, and the inquiry is how bees may be kept in this 
condition. Swarming is the way which nature provides for an increase of colo- 
nies, and if bees are not allowed to swarm they should be divided in a manner 
resembling their natural way of increase. Division, or artificial swarming, may 
be so managed as to prevent any injury to the parent colony, if the principle 
which governs the matter be understood, and no step taken counter to the instincts 
of the bee. Bees may be increased largely if care be taken, but where one has 
not the time to bestow it is wiser to be contented with making one new colony 
from each old one in a season. Even this rate of increase, though it maf be 
safely made, will, in some seasons, prevent' the storing of much surplus honey. 
Where surplus honey is more an object than increase of stock, it is always best 
to make one new colony from two old ones, which practice is recommended to 
all beginners as always safe and sure to give most surplus honey. Divisions 
should be made as early in the season as the bees may be in proper condition. 
The value of all, both old and new, is increased when swarming is over by the 
first week in June. Those who depend on natural swarming for an increase of 
stock, are often troubled by over-swarming. They would be glad to prevent 
more than the issue of at least one swarm yearly from every hive. There is one 
sure way to prevent this. So soon as a swarm issues, remove the hive from 
■which it came to a new location, some yards away, and place the hive into which 
the new swarm has been put directly where the parent hive stood. The princi- 
pal part of the mature bees will thus find their way into the new hive, and that 
will be very strong, while the old hive will contain few except young bees, and, 
though it will soon be populous, no after swarm will issue. I have seen this 
tried in hundreds of cases without a failure, and believe it a perfect and simple 
way to prevent the issue &f after swarms. 

I find that there are bee-keepers in all new parts of the country who cannot 
conveniently winter bees in a cellar or house, as is always best when possible. 
They must winter them for the present on their summer stands, even if such a 
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course does involve the consumption of a greater amount of honey. Sucli will 
find no trouble if they use a square or upright form of hive j be sure, by actual 
weight, that the bees have honey enough, and have ventilation at the top of the 
hive, that moisture may escape and air pass freely, even if the entrance holes at 
the bottom become blocked with snow or ice. The hive known as the American 
I find most simple in construction, with the fewest unnecessary complications, 
and by far the safest winter hive. The quantity of honey necessary to secure 
safety to a colony through the winter varies much with locality and season. By 
weighing a number of strong colonies last year, it vvas found that the average 
consumption was, in October, 4 pounds ; November, 4j pounds ; December, 2j 
pounds J January, 3 pounds j February, 3 J pounds j March, 5 pounds, and April 
7 J pounds. Judging by this, no colony should contain less than 30 pounds v/hen 
the yield of honey ceases in the fall. It is better to allow too much than a 
scanty supply, as the greatest consumption comes in the spring for brood rearing, 
and if the supply is scant then, little brood will be reared until flowers bloom. 

If colonies have not enough, it is, in most cases, best to unite them with others, 
making of two or more one good stock. This is the safest and least troublesome 
way. There are, however, many who are anxious to increase their bees, and 
unwilling to lessen the number of colonies in the fall, if it is possible to save 
them all. They do not regard the expenses, if, by the purchase of food, they 
may secure safety and prosperity to all their weak colonies. These may feed 
their bees, and, by judicious care, build them up into good valuable stock. A 
little timely expenditure of sugar would, I doubt not, have saved thousands of 
colonies the past two years. Feeding, to be of value, must be so managed that 
the supply shall be so regular as to seem to the bees like their own stores. 
Spasmodic feeding, allowing the bees to suffer from want of food, and then giving 
them large quantities, is worse than useless. It should commence when bees 
first cease to find honey out of doors, and then continue so regularly that they 
may never want until blossoms appear in the spring. How to do this was the 
difficulty, but a feeder has been patented by Edward Harrison, of Springfield, 
Ohio, which supplies a want long felt by bee-keepers. By its use the food is 
placed dkectly over the cluster, where it is always at hand, and can be reached 
by the bees in the coldest weather. It can also be filled without disturbing the 
bees, and no robbers are attracted' by it. Its cheapness and simplicity will make 
it indispensable to all who, for any reason, are obliged to give aid to thek bees. 
No one must attempt to feed any colony weak in numbers, unless it can be' kept 
in a cellar or room where the temperature is above the freezing point. It is 
claimed for the Italian bee that it is more hardy than the oommon variety. I 
think the difierence is in the fact that the Italian queens are more prolific, and 
the bees rear more brood, under the same circumstances, and thus go into winter 
quarters with a stronger garrison. Their ability to gather honey from plants 
which the other bees do not visit, is a great gain to them in poor seasons. In 
years when no common bees for miles around stored honey in boxes, no colony 
of Italians in an apiary of hundreds failed to store some. The late unfavorable 
seasons caused many to fear that some sections of the country were becoming 
overstocked with bees. That these fears are groundless is proved by the fact 
that the largest apiaries sufiered least, and not one instance is recorded where 
an apiary well managed has not proved profitable. I have known instances 
where only half a dozen colonies were found on a square mile, and every one 
starved, while on the adjoining mile, possessing precisely the same resources, 
200 colonies found enough to winter on. The former were weak in the spring, 
and the best of the season passed before they were in- condition to do anything. 
When all bee-keepers keep all their colanies strong at all times, we shall hear 
no more about over-stocking, or loss of bees in winter. 
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FEEDING BEEF CATTLE IN THE MIDDLE STATES. 



By WilliaxM C. Lodge, Claymont, Delaware. 



GRASS-FEEDING BEEVES. 

Without entering into a description of the relative merits of different breeds 
of stock cattle and their general adaptability to grazing or feeding purposes, I 
simply propose to consider such as have proved most profitable to the grazier 
and feeder of the middle States. It is also my purpose to show the influence of 
the different kinds of grasses, the quality of the soil, its " lay" or exppsure, and 
the effects of the drinking-water upon the stock ; for-it is essential to have a 
combination of these advantages in order to make beef of the best quality and 
largest quantity in the shortest time. 

FEEDING DISTRICTS. 

An examination of the large beef markets throughout the country will indi- 
cate quite conclusively such localities as are best adapted to grazing and feeding 
purposes, except, perhaps, in the case of jnetropolitan New York city, where the 
demand is su,ch as to induce the best beeves to be brought from extraordinary 
distances. 

Beginning a tour of inspection in September or October, a period in which 
the best grass-fed beef is exposed for sale, we find in Montreal beef of poor 
quality, dark in color, and with little or no admixture of fat and lean. Coming 
south, by way of Portland, Boston, Buffalo, Hartford, and Harrisburg, we find 
a gradual improvement, while the quality culminates to perfection in Philadel- 
phia. From Philadelphia west, following nearly the fortieth degree of latitude, 
we find in Wheeling, Columbus, Indianapolis, Springfield, Quincy, and on to 
the Pacific ocean, the same perfection as to quality. 

From Philadelphia going south, by way of Washington, Richmond, Raleigh, 
Charleston, Montgomery, and on to New Orleans, the deterioration is propor- 
tionately more rapid than is the improvement in coming toward Philadelphia, an 
equal distance north of that city. Hence we infer that the belt extending from 
the Atlantic to the Pacific ocean, nearly on the fortieth degree of latitude, offers 
the best facilities for successful feeding. 

Taking, in the month of Pebn;iary, the tour indicated, we shall not find the 
difference in the quality of the beef so marked, owing to the fact that Indian 
com is used as the principal food. It is, therefore, in all these particulars — ^in 
the difference of climate, the hay or fodder, and the general management, as well 
as in the breeds of cattle — that we may look for excellence in any designated 
locality. Taking for granted that the stock and management are equal, we 
will find in Charleston, at this season, beef superior to that in Montreal, inas- 
much as the neighborhood of Charleston is then free from annoying insects, the 
climate most favorable to the taking on of fat, while Indian com is then cheap 
and abundant. 

In the latitude of Montreal the intense degree of cold would cause a consid- 
erable consumption of food or fat, in order to generate or preserve the required 
amount of animal heat. The localities equi-distant between the extremes, wbich 
would be about the belt referred to heretofore, would still possess advantages 
over all other sections, for here we find grain in greatest quantity, hay perfectly 
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cixred and ricli in saccharine matter, as well as tlie most careful and experienced 
feeders. We may, therefore, safely infer that the selected district offers advan- 
tages superior to all other sections of our extensive domain for the production of 
the article of beef. 

From this favored district I will select Ehiladelphia as the centre, with a 
radius of 100 miles, as specimen feeding grounds; not because the area 
embraced is the best, but because a representative for nearly every variety of 
soil in the country is there found. The couniies which were pronounced by 
Colman the best adapted of any in the countiy for the purposes of grazing and 
general cropping — represented by the county of ISTewcastle, in Delaware, Dela- 
ware county, in Pennsylvania, and the fertile pasture grounds of Chester county, 
along the Brandywine — are included within these limits, togeiher with the bush 
and swamp lands of New Jersey, the barren hills of Pennsylvania, and the sandy 
flats of southern Delaware and eastern Maryland. 

The observing traveller, passing from one section of these specimen feeding 
grounds to another, would readily notice the superior size find quality of the 
cattle feeding on the hilly or rolling pastm-es, watered as they are by clear and 
ever-running streams, as compared with those on the level, sandy lands, how- 
ever fertile they may seem or abundant the grasses they produce. 

The experiment of feeding precisely the same grades of cattle upon the high 
or rolling pastures and the levels has frequently been tried with the almost 
invariable result. Those on the highlands fatted in less time, and mixed their 
lean and fat (or marbled their flesh, ) while those on the sandy levels made tallow 
almost as plentifully, without the desirable admixture of fat and lean that goes 
to make up superior beef. 

QUALITY or PASTUEES. 

Judge Tenbroeck; who annually sent large droves of grade Devons from the 
New York counties bordering on Lake Erie to be fed by the graziers in this dis- 
trict, confesses his admiration of the beef made of his cattle. To use his own 
expression, " not all the grass in northern New York will make such beef of the 
same bullock as you can make from your ordinary grasses." Cattle will improve 
or deteriorate by a change of pastures for better or worse, so as almost to lose 
the characteristics of their peculiar breeds. Thus the Durhams, on the luxu- 
riant pastures of Ohio and other first- class feeding grounds, are the perfection of 
the bovine species. Noble bulls of this breed have been taken to the sandy 
flats of the Atlantic seaboard, where the pastures were thin and short, and have 
rapidly degenerated, and their progeny have generally been so merged into the 
native stock that in two generations all traces of the high character of the ances- 
tor have been lost. 

It will be seen that abundant pasture without regard to quality is not all that 
is needed in order to produce good beef, and make it in a short time. Red clover 
is best suited to light soils and level situations. Timothy and herdsgrass thrive 
on heavier soils, low and damp. Those grasses are produced in double or treble 
the quantities per acre of the natm-al blue or green grass and white clover, which 
delight in hilly or rolling situations. Yet the latter are greatly preferred by the 
cattle, and will make better beef in a shorter time than the artificial grasses, 
however luxuriant. 

EXPOSURES OK INCLINATIONS. 

Some lays of pasture lands are more valuable than others when the soils are 
equally fertile. Those having a southern tendency are most desirable, and the 
herbage upon them is greatly preferred by the cattle. Indeed, to so great an 
extent is this the truth that cattle having unlimited range will keep the southern 
exposures continually eaten bare while rich pastures offer in vain their tempting 
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abundance. The sun, doubtless, gives the grass more strength, maturity and 
Bweetness by its direct rays upon it, as well as by its modifying influences upon 
the soil. Most graziers have some acquaintance with what is known as 

■gOITR SOILS. 

These are generally level, low and undrained meadows, often producing a 
large amount of grass, which the cattle refuse to eat so long as they can procure 
sustenance elsewhere. The produce, either as grass or hay, is never keenly 
relished by the animals, and will make neither milk nor beef in any considera- 
able quantity. Such meadows are frequently sweetened by thorough draining, 
or made better by. ploughing in the autumn, so that the winter frosts may disin- 
tegrate the particles and allow the sun's rays to penetrate and ameliorate the 
upper soil. Laid down in grass again the succeeding autumn, with a slight 
dressing of lime, the pastures become, and for a time remain, almost as rich and 
desirable as those in any other situation. 

MOST PROFITABLE STOCK. 

It is not to be supposed that the feeder raises his own stock. This is a sep- 
arate branch of the cattle business, and those who follow it are known as " stock 
raisers," or stock producers," as distinguished from stock feeders." Different 
localities suit the two branches of the business. Sections remote from the markets, 
where land sells at a comparatively low price, answer better for stock-raising 
than feeding, as the lean or store bullock may be driven or transported a great 
distance without injury, while the fatted animal rapidly diminishes in both weight 
and quality by any mode of transportation, however careful may be the treat- 
ment on the way. We therefore purchase in spring or autumn, as our design is 
to graze or stall-feed, such stock as we know to be best adapted to our pastures 
or mode of feeding. A wide range is offered for our selection in the droves that 
concentrate at our stands from all sections of the cattle producinor States. Here 
We find the fine grade Devons from counties contiguous to Lake Erie ; the moun- 
tain cattle from the AUeghanies; the Humlies, Mulies or Dodded, and other 
smaller cattle from the flat, sandy portions of Delaware and Maryland; the 
superior Greenbrier stock from the hills of Virginia; the magnificent Short-horns 
or Durhams from the Western Reserve, from portions of Indiana and Illinois; 
and even the stately Missouri and Texas herds come marching with their lofty 
horns erect like battalions of soldiers. Cattle of every age, color, size and 
quality are offered by the drovers in the months of September, October, and 
November, at the various yards throughout the country, and at all seasons of 
the year at the city drove yards. 

The demand that creates the supply of such various breeds and almost opposite 
characteristics is sufficient evidence that no single breed or grade of cattle, how- 
ever many excellent points may be comprehended, will be best in all respects 
for all localities. 

So much depends upon the exposure and situation of the feeding grounds, 
their fertility, the quality of grass and water, and many other considerations, 
that no general rule can bo adopted as applicable to all farms. The grazier 
soon learns from experience what particular kinds of stock can be most profitably 
fed by the means within his reach, and makes his selections accordingly. 

For our own fertile rolling lands along the Brandy wine, the Schuylkill and 
the Delaware rivers, cattle of the highest types, represented by the Devons and 
Short-horns, are g<3nerally selected, and most of the prize beeves in the Phila- 
delphia and New York markets are fed on these luxuriant pastures. But the 
sandy levels of the Atlantic coast require smaller and a difierent stylo of ani- 
mals. - We would, therefore, conclude that the water, situation of the pastm*es, 



FEEDING BEEF CATTLE IN THE MIDDLE STATES. 215 



both as to exposure and drainage, as well as the natural fertility of the soil, 
should determine the kind and quality to be fatted. 

MOST PEOEITABLE AGE. 

The age at which a bullock may be most profitably fatted is^ with feeders, 
still a matter of difference. Many prefer a two-year old, as the gain in growth 
from two to three years is by them considered greater than at any other period, vvhile 
the same amount of food will prepare them for the butcher almost as soon as at 
a more mature age. Others maintain that growth is at the expense of fat, and 
that the same food cannot produce both growth and fat in the same ratio as the 
one condition of fat alone. Therefore, more maturity is desirable, as the growth 
will then so proportionately diminish as not to be an equivalent for longer keep- 
ing, and the beef will be in perfection as regards tenderness, juiciness and rich- 
ness. We shall then, also, 'have the advantage of an early market, as the ani- 
mal will put on fat more rapidly, and the gain of a month, when the prices are 
highest, is often equal to one-half the profit of feeding. Another gain will be 
in the longer rest of the pastures, as the interim will be extended between sale 
and purchase of new stock. 

I shall therefore adopt the age of from from three to four years as the most 
profitable age at which to begin fattening by grazing. Most graziers purchase 
their stock in the autumn or early winter, in order to feed to them the rough 
hay, straw, and corn-fodder, and thus convert it into manure. Others, who lay 
in no supply of winter provender, purchase in the spring as soon as the young 
grass starts, and turn the cattle at once upon the pastures, where they rem.ain until 
finished for the butcher, which requires a period of from fom: to seven months, 
according to the season and the aptitude of the bullock, to take on fat. The 
prices of stock cattle range about the same per pound in spring and autumn, 
the gain in weight and manure being considered an equivalent for ihe winter's 
keep. 

WrNTEKj OR STALL-PEEDINa Olf GRATN". 

In different sections the manner of winter-feeding varies somewhat, particularly 
as to the time of purchase of the stock and its preparation for the stalls. Our 
custom is generally to lay in steers four or five years old, of good quality, large 
size and high condition, in September or October, turning them on the pas- 
tures, which have been resting since the grass-fed cattle were driven to market, 
some six weeks previously, and having them well "started" on the young and 
sweet grass before confining them on dry feed. A good start is a consideration 
with practical feeders, and he is deemed unskilful who allows his cattle to retro- 
grade in the least degree, as it requires double time and feed to regain the loss 
that would Suffice to keep the bullock in a continuous thriving condition. 

The signs of an unthrifty or retrograding bullock are a dry, staring coat, or 
hair standing on end instead of incKning in the natm-al way, sleek and smooth ; a 
propensity to lick — generally to lick the hair against the grain or opposite the 
natural inclination. The latter, however, is not an infallible evidence of un- 
thriftiness, as any change of condition, either for better or worse, is indicated by 
the animal licking himself. An experienced eye will readily notice the differ- 
ence between the tlu'if ty and unthrifty lick, which is difficult to describe without 
actual demonstration so as to make it plain to the inexperienced. 

I have heretofore treated of the management of steers from three to six 
years old. In regard to oxen, particularly those of large size and mature growth, 
it is desirable to add as much weight as possible, and all weight nmst be made 
by fat after growth has ceased. We therefore take the ox simply as a frame on 
which to accumulate the greatest amount of weight, without such especial regard to 
the time of accomplishing it, as in the case of the grass-fed steers. Being of much 
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greater size^ we naturally suppose the time required for fatteninc^ will correspond. 
This is not often the case, yet more time is generally given as the ox is made 
fatter than the steer proporiionately with his si^e. 

A good portion of the summer pasture will further him greatly in his winter 
feeding, and he is released from the yoke as soon as the w^arm weather of July 
and August sets in, so that he may range at w^ill over the rich pastures, drink of 
the running streams, and recline at ease in the cool shades. 

His situation, in contrast with his former life of drudgery, partakes somewhat 
of the Elysian order, and he seems to appreciate the change by liis rapid im- 
provement in condition. 13y the time we are ready to commence stall-feeding 
him with grain, he is in fine condition and needs only to be finished to any degree 
of fatness required. Once in the stalls, we give each ox of fair size (say, by 
estimate, from 900 to 1,200 lbs.) the allowance of four quarts of Indian meal at 
each feeding, morning and evening. This amount is gradually increased until in 
the coiu'se of a week or ten days it is doubled, and desirable to hasten the pro- 
cess, again doubled in two weeks more. This will make one bushel a day, a 
C[uantity greater than is generally used, but may, with care, be fed to advantage. 
Without care, however, the animal is at some period liable to refuse his food 
altogether, when a change must be resorted to in order to restore the appetite. 
This disgust for his food generally occurs during continued sultry or wet weather, 
and the careful feeder will anticipate it by a change, or by decreasing the amount 
of food in time. The animal will really thrive much better in such weather by 
a considerable decrease in his allowance of food than on his usual quantity, 
eaten without appetite. 

The preceding rules are based upon the supposition that the animal is furnished 
with a continual supply of hay or fodder of the best quality, and a handful of 
salt once in a fortnight, or free access to salt in the yard. 

The very old truth that "a beast thrives under the eye of his master means, 
simply, that in order to prove a successful feeder one must be influenced by some- 
thing more than the idea of prospective gain. The feeder who follows the busi- 
ness as a pleasure will, in most cases, be successful in point of profit ; for it 
implies interest to anticipate the requirements of the animal, to provide for his 
comfort so that his condition Vv^ill always be one of ease and satisfaction. Any 
show of uneasiness or anxiety will affect the health of the beast as it wall a mem- 
ber of the human family, and tell more plainly on his condition. We should, 
by kind treatment, an occasional change of food, and by a careful anticipation 
of his wants, so provide for the comfoj^ of the animal as to leave nothing to be 
desired by him. 

FOOD. 

Indian com has been adopted as the staple cattle food for the middle States, 
as it furnishes both the carbonaceous or fat-producing element, and the nitrogenous 
or flesh-forming qualities in a greater degree, compared wath its cost, than any 
oth'er grain, or any combination of articles used as food. There is, however, 
some difference of opinion on the subject, though our experience has confirmed 
our original views. The English give decided preference to the oil-calae. But 
wdth them it is a choice between the oil-cake, roots and oatmeal or bran, Indian 
com being out of the question. Some farmers in this country follow the English 
plan of oil-cake and roots ,• the roots or other alternative, being necessary to 
correct such concentrated and heating food. There is also a difference of opinion 
as to the economy of 

COOXING oil STEAMING POOD 

From a series of experiments conducted for the purpose of determining the 
relative amount of fat or w^eight produced by raw or cooked food of the same 
quantity and quality; I conclude that from a fourth to a third less cooked food 
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will make the same amount of fat, and be eaten with a greater relish. Cooked food 
is also conducive to the health of the animal, and will soon show in the smooth- 
ness and brightness of his hair, the liveliness of his expression and his playful 
disposition. Much of the coarser fqod, such as large clover and timothy stems 
and cornstalks, that would otherwise be wasted, may be cut up, steamed and 
sprinkled with a little meal or bi-an and a little salt, and so converted into a 
palatable and nutritious food. But when the cost of the cutting and steaming 
machinery, the fuel and the extra labor are taken into the account, unless the 
business be conducted on a large scale, the economy of the process remains a 
matter of doubt. 

I have now arrived at the point most essential as regards the profit and 
pleasure of feeding neat cattle. It is the judicious 

SELECTIOI^ OF STOCK. 

In this business it is emphatically true that nothing pleases without profit f 
for the animal that refuses to thrive generously and kindly under proper treat- 
ment is ever an object of solicitude to the owner, and rarely repays the trouble 
and expense involved in his care. It behooves us therefore to make our selec- 
tions with a view to the particular manner we adopt in feeding, as well as regards 
the quality of the food or the pastures for w^iich they are intended. A few 
general rules may not be amiss, as any healthy beast that accords with them 
cannot fail to be of high character. In the selection of our cattle for both 
grazing and stall-feeding v;e look for the same general characteristics, more 
mature age being desirable for winter-feeding only. The practiced eye takes 
in at a glance all the advantages and disadvantages presented in the points of 
the animal, and at once completes his mental calculations with remarkable accu- 
racy as to the weight of tijc beef when fatted and slaughtered six months or a 
year hence. A good judge will select a score of cattle from a drove of 100 
head — every bullock, as he points him out, being superior to all others in the 
herd — in less time than it will require for me to describe the points that go to make 
np excellence. lie first notes the general ^^make up " or form of the beast j next 
his hair or coat and skin, and finally his eyes, as indicative of his general dispo- 
sition. As to color, there is a variety of opinions ; a dark red being generally 
preferred, and a white or black least desired. But since the introduction of 
short-horns the prejudice against light colors has greatly abated ; for there is 
really nothing in the color of the hair, unless it be indicative of the color of the 
skin, to affect the fattening qualities. A moderately thin skin, soft or mellow to 
the touch, with a degree of elasticity, and of a yellow color ; hair, soft, long 
and fine^ form, symmetrical and devoid of sharp points; the ribs rounded, 
springing v/ell from the back, giving the body a cylindric shape j the back, 
a straight line from the liead to tli« base of the tail; hips round and moder- 
ately broad, rising nearly to a level with the back ; chest, broad and deep, to 
allow full play for the vital forces which give constitution and vigor to the beast ; 
the legs short, neat, and the bones of moderate size and well turned, for it is of 
these we judge of the frame on whicji we are about to finish our beeiy structure ; 
thighs, full and well extended downwmxi ; head, clean and devoid of a fleshy 
appearance ; neck tapering sharp to the head, and v/ith little or no appendage 
of useless skin ; tail well set at the base, slender and finished with a good brush; 
eyes, placid but genial, and horn^ of a clear color, gradually tapering to a point. 

These rules might be extended, perhaps, advantageously, but I aim at sim- 
plicity, and mention such points only as may be general guides to the inexpe- 
rienced. The intelligent practical feeder has his own standards founded on his 
own experience, and is governed in some degree by his conveniences, his resom'ces 
and the climate. But where these are favorable, and the highest types of cattle 
are fatted, the business is the most interesting of rural occupations, and, for the 
labor and care involved, perhaps the most remunerative. 
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THE ROCKY MOUNTAIN GOAT. 



Plate XXV iTirnislies a spirited illustration of that rare and beautiful denizen of 
tlie Roelvy mountain summits, AplGcems moniamts, known as the Eocliy mountain 
goat, although it is not a goat at all, but a goat-antelope, one of two species 
existing in North America, the other being Antihcapra Americana^ or the prong- 
horn antelope, and both allied to the gazelle and chamois, the antelopes of 
•Europe, and 80 or more varieties in Africa. They belong to the Cavicornia 
family, or hollow-horns, " ruminants with the horns permanent, hollow, and enclos- 
ing a process of the frontal bone," which includes antelopes, goats, sheep, musk- 
oxen, and buffaloes. There is a sheep of the Rocky mounta,ins, the big hoiii, 
Ovis montanUj but no true goat native to this mountain region or any part of 
North America. It is worthy of mention that there exists in South America no 
native member of the Cavicornia family, in any of its numerous branches. 

The two goat-antelopes diifer much in appearance and in geographical range 
Both are larger than the domestic sheep, with longer legs, and erect head and 
neck, that give them greater altitude. But the hair of the prong-horn antelope 
is coarse, thick, very spongy, and slightly crimped, while the Aplocerus has a 
white, brittle fleece, intermixed with short, soft, and silky hair. ^ The Antilocapra 
is of a prevailing yellowish-brown color on the back, with white underneath and 
on the posterior part of the back. This species is found on the plains from the 
Rio Grande to the Saskatchewan, and as far west as the Oasc^ide range of Cali- 
fornia and Oregon ; the Rocky mountain goat-antelope only in the higher por- 
tions of the Rocky mountain and Cascade ranges, at a much higher altitude than 
the habitat of the Ovismmitana, or big-horn sheep. 

Aplocerus montanus is thus characterized by j. E. Gray, in the Proceedings 
of the Zoological Society of London: Horns small, conical, nearly erect, 
slightly inclined, and recurved at tip; ringed at the base. Nose, ovine, hairy; 
muffle, none; tear bag, none; fur short; under fm^, woolly; outer, very long, 
hairy, and dependent ; false hoofs present." Professor Bakd, of the Smithsonian, 
says that the horns, which are jet black, polished, slender, and conical, are much 
like those of the chamois. The hair is very long, covering the body, tail, and 
upper part of the legs; and a long, goat-like tuft depends fi'om the chin. Dr. 
Richardson calls the silky under-fleece ^^a close coat of fine, white wool," and 
says the hair on the face and legs is short, but not woolly. The general appear- 
ance, erect head, chin-tuft, &;c., are goat-like, but the body, as well as the downy 
under-coat, is more like that of the sheep. 

This animal inhabits a region so elevated as to produce only mosses, semi- 
Alpine forms of flowers and shrubs, and a few stunted specimens of the Pinus 
cofitortaj with abundance of melting sno^ in near prospect. In the summer 
months it reaches a high elevation — sometimes an altitude of ten to fifteen thou- 
sand feet above the sea level — where man seldom ventures — ^threading with care- 
less ease the labyrinthine way, leaping with safety from rock to rock, the male 
leading, often followed by several females and their young, all in single file. 
If frightened or fired at, they gallop along the edges of fearful precipices care- 
lessly as they would traverse a plain, and cross a chasm, one after another, each 
alighting in turn upon the same spot, with more of the lightness and grace of a 
winged creature than is expected in the most graceful and alert of the four- 
footed tribes. They are extremely cautious, their senses of smell and hearing 
very acute, and the difiiculty of obtaining specimens is therefore greatly increased. 
The Indians formerly pursued and captured this goat-antelope for its fleece, 
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which they delivered at the trading depots of the Hudson's Bay Company, or 
wrought into a rude blanket or rug. Several specimens of skins have lately 
been placed in the British Museum by John Keast Lord, F. Z. S., naturalist of 
the British North American Boundary Commission, who closely studied their 
habits, and procured the apparatus with which the aborigines of British Colum- 
bia and Vancouver Island spun the softer wool, and obtained a specimen of the 
rude loom with wiiich they wove the yarn into blankets. The following extract 
from an article in the ^- Student," (London,) by Mr. Lord, shows how^ the demand 
for this material has decreased : 

The Hudson's Bay Company take a few of the better class of g-oat-skins from the Indian 
.ar trappers, but pay only a very meagre price for them. It is worthy of remark, en passant, 
that at the Hudson's Bay Company's March sale of furs for the year 1867, Rocky mountain 
goat-skins, although of unusually fine staple, realized only about a shilling per skin, not a 
tenth part as much as they made in the years 3864-5; and this falling olTin value is thus 
accounted for : During the previous years it was the fashion with the ladies to use mulfs, 
tippets, &c., made from the long black hair of an African monkey. The dyed hair of the 
Eocky mountain goat exactly corresponds with that obtained from "Jacko," and as it could 
be purchased for a considerably smaller sum, the demand was great for it ; and hence the 
increased price it fetched at the auction. Now monkey-skin garments are not in vogue, the 
goats' hair employed to imitate it is not required, and accordingly the price has receded to 
a mere nothing. It is not a little remarkable that the employment of this jacket of a tropical 
animal should have a direct influence upon the value of one mainly confined to high northern 
latitudes. 

The flesh is not highly esteemed as an article of food. It is represented to be 
tough, with a strong, rank flavor, from which even the meat of the kid is not 
exempt. It is not a favorite aliment with the Indians, whose tastes cannot be 
deemed fastidious. The body is somewhat larger than the average size of the 
domestic sheep. 

The kids appear about the beginning of June, and twins are somew^hat unusual. 
They are beautiful little animals, very playful, and exceedingly agile in their 
gambols. In the winter they descend to the range of the snow-line, and manage 
to obtain scanty subsistence until they are able to enjoy their favorite pasturage 
among the lichens, stunted grasses, and pine fronds of the mountain summits. 
It is found on all the more elevated portions of the Northern Rocky mountains. 
Mount Rainer is said to be a favorite haunt, and the higher peaks of Washington 
Territory abound with them. They have been seen near Fort Benton, and the 
Indians near Fort Simpson and among the hills of the upper Nesqually kill 
numbers of them. 

Mr, Lord deems the Aplocems a valuable animal to acclimatize, and thinks it 
would thrive among the mountains of Scotland, and prove a remunerating wool- 
bearing animal." Its coat is very thick, and is composed of two classes of hair, 
one extremely long and somewhat coarse, beneath which is a short, dense cov- 
ering, very fine, " as delicate in fibre and texture as that of the famous goat of 
Cashmere." The outer coat of hair is very long, covering the body, tail, and 
legs, like the fleece of the Merino, being most abundant on the shoulder, neck, 
back, and thighs. The beard upon the chin appears to be continued down the 
throat, dangling from the chest between the fore legs. There is little difierence 
in the figures of male and female, except that the male has more development 
of beard and outer coat and longer horns. 

It would be worth while to ascertain more definitely the precise habits and 
capabilities of this American animal, and ascertain its pecuniary value, before 
searching further througt Asia for goats to acclimatize upon tliis continent, 
though the probabilities of success, unless in mountain sections, might not be 
strong enDugk to warrflut much enthusiasm in the effort. 
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CHINA GRASS. 



The nettle of tlie east, Boehmeria tcnacissima, vulgarly called ramie, and by 
other local names in different districts of southern Asia and the islands adjacent, 
has excited much attention in the southern States since its introduction there by 
M. Roezl, in the spring of 1867, though it was first introduced into the country 
in 1855, from the botanical garden of Jamaica, and cultivated in the United 
States botanical garden, and subsequently in the experimental garden of the 
Department of Agriculture. It was there grown from seed — a fact that should 
be mentioned, a general impression having been received in the south that it is 
propagated only by cuttings. 

The high price of cotton, and the disturbance of the economy of its culture 
by the results of the war, have given an absorbing interest to the feasibility of sub- 
stituting ramie fibre for the southern staple, and led thousands to experiments 
which they otherwise never would have undertaken. The Commissioner of 
Agricultm'e, to afford an opportunity for a thorough test of a fibre of superior 
strength and great lustre and beauty, has imported from Paris, for trial in 1868, 
seed of the M. iemcissimaj and also of the B. candicans. These seeds have 
been distributed, and many reports have been received by the Department of 
their failing to genninate, and yet the failure attached to the experimenter, and 
not to the seeds, as portions of the same importation, in every kistance of trial 
by the Department, germinated readily. The seeds are very small and require 
Blight covering, and being very near the surface, need protection from the rays 
of the sun, as w^ell as the right degree of moisture. 

THE EXPERIMENT IN THIS COUNTRY. 

Since March, 1867, when the dissemination of this plant commenced at New 
Orleans, an interest, amounting almost to a furor, has been excited in that vicinity, 
and subdivisions of roots have been freely sold at a dollar each. Exaggerated 
representations have been made, and it is feared that the ardor of experimenters 
may be cooled by disappointment. There seems to be no reason to doubt its 
rampant growth and great thriftiness in that latitude ; it has been planted in every 
summer and autumn month, and reports of rapid growth have been invariable j 
the question now to be solved concerns the economy of its production and pre- 
paration as a fibre, in competition with cotton and other textiles. It is increased, 
not only by root divisions, but with perfect ease by cuttings, by layering, and 
by planting the seed. From one root, planted in March, 1S67, Mr. ¥. J. Knapp 
reports an increase of 100, and from layers and cuttings of the same more than a 
thousand. It is stated that in one instance 100 roots in nine months produced 
40,000 plants. 

The beauty, durability and value of the fabrics made from this fibre are 
unquestioned ; the desirability ©f its success as an important accession to the 
products of American agriculture is conceded ; the only point to be made cleai 
at the present time is the profit of the production. Will it pay 1 That is a 
more difficult question, and one that should be answered ; all present experi- 
ments should be directed to its solution. The plant \\dll grow j it may yield a 
large product per acre. Then how can it be most successfully and economically 
grown? How, especially, shall it be most cheaply and efficiently prepared for 
ihe market ? and, finally, what modifications and improvements in its manufac- 
ture can be made to insure a large demand for the raw material? The draw- 
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back to its more general use ia its brittleness, which prevents wea\ang it by 
machinery^ while the Chinese hand-loom is inadmissible in these days of steam 
and water power. Therefore, it is not used alone, but always in combination 
with other material, the warp generally being cotton, the weft China grass. 

Manufacturers are anxious to use it ; many of them have spent time and 
money in attempted discoveries of means and appliances for working it to better 
advantage. A chemical process of treating the fibre has resulted in producing, 
In combination with cotton, an article resembling the best mohair, a stiflF, strong 
and cool texture, silky and beautiful. It is possible, perhaps probable, that 
further discoveries in this direction may give a ten-fold impetus to the manu- 
facturers' demand. It must also be had at a low price, or it never can compete 
with cotton. Misapprehensions of its present marketable value are current, 
which should be corrected. The British imports of China grass (probably also 
including a portion of the fabric of the Neilgherry nettle) amounted to only 
65,208 pounds in 1867, and the average cost was scarcely 19 cents per pound, while 
the cotton imports of the same year were 1,262,536,912 pounds, and the average 
cost nearly 21 cents per pound. One great want in this connection is suitable 
machinery for separation of the fibre, and preparation for manufacture. This 
was mentioned as a desideratum in the report of the International Exposition 
five years ago. A machine for separating the fibre has been invented by Mr. 
Benito Roezl, which is claimed as a success. The machine is a metallic cyl- 
inder three feet in diameter, driven at the rate of 300 or 400 revolutions per 
minute. It is provided with transverse bars or knives projecting from the peri- 
meter, (for breaking up the wood and extracting it from the fibre,) in combina- 
tion with alternate concave and convex table edges. The plants are first sub- 
jected to the action of the machine, then soaked in hot water, again passed 
between the knives and table edge, and finally soaked several hours in a solu- 
tion of common lye, soap and water, heated nearly to the boiling point. The 
first operation strips off the leaves, scrapes away the bark, and takes out the 
woody substance and three-fourths of the gummy matter, and is performed with 
the concave edge adjusted to the table. The second is simply steeping in water 
to soften the remaining gum. The convex edges of the knives then soften and 
flatten the fibre, which ia ready for manufacture after the second steeping and 
subsequent drying. 

ACCLIMATrN"G TESTS IN OTHER COUIS^TIIIES. 

The history of its introduction into Europe has some curious features. Sir 
W. J. Hooker was early interested in the experiment at a period when little was 
known of the plant that produced so beautiful a fibre. He identified the B. 
nivea and B, tenacissima as really the same species, and sought to introduce the 
fibre into Great Britain in large quantities, and to encourage its systematic pro- 
duction in British colonies, with the hope of reducing the price which it had com- 
manded (from ,£60 to 66120 per ton) to a figm'e which should encourage its 
general manufacture. In 1851, referring to plants then growing in the royal 
gardens at Kew, he says: 

Long previous even to the time when the commercial importance of the fibre became known 
among ns we had raised this plant and had it in cultivation in a hothouse, or in a warm green- 
house. This present year we have planted it in the open ground, rather with a view cf 
showing that it cannot succeed, than with a hope of its bearing our climate unharmed save 
during the hottest of the summer months. But this is no reason why the " Chinese grass " 
should not be cultivated, and advantageously, in our colonies — that is, such of our col- 
onies as possess a climate nearly analogous to that of Canton; and v/e cannot doubt that it 
would, with due care, prove a most valuable and important article of export. It is only a 
true and correct knov^rledge of such plants, and of the peculiarities of soil and climate neces- 
sary for their being successfully reared, that can enable us to grow them to good purpose. 

For sixteen years this recommendation was practically unheeded, but official 
action was finally taken in consequence of a communication to the United States 
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DepaitmeDt of Agrioulture, by one of its foreign correspondents, George J. Abbot, 
esq., United States consul at Bradford, England, which was made public in 
the annual report for 1865, in a practical essay upon this plant and its products. 
Specimens of the manufacture, sent by the same gentleman, were at the same 
time deposited in the museum of this Department. The fact was stated that con- 
siderable quantities were produced in China, but that the civil war there had 
interfered with its production, as civil war in this country had reduced the yield of 
cotton ; that it was then worth in England 6£80 per ton, and that it might per- 
haps be profitably grown in the southern States, and its production become a 
valuable addition to American industry. 

Great Britain was at this time engaged in a solution of the question of the 
cotton supply, and this ofiicial mention at once attracted the attention of the 
British authorities, who immediately communicated with Dr. Hooker, at Kew, 
asking his opinion as to the colonies most suitable to the cultivation of this fibre. 
In response to despatches sent to colonial governors, facts are reported concern- 
ing experiments with this plant. 

Mr. Wilson, of the Jamaica garden, from whom seed was received for the 
botanic gardens of this* city in 1855, reports to the colonial secretary that the 
BoeJmeria was introduced in 1854, was found to thrive admirably, and to pro- 
duce two crops of shoots annually of eight to ten feet high. He says : 

The plant being sufFruticose the shoots die down to the crown of the stool as soon as the 
seed ripens, and are rapidly succeeded by others, and I find by an experience of 12 years 
that two regular crops of growth or shoots are all that can be reasonably expected or natu- 
rally produced per annum. I have found the luxuriance of growth to be all that could be 
expected, and even to vie with most of our rank growing weeds. The peculiarities best 
suited for the most successful culture of this plant are a rather rich and porous soil, warm and 
moist climate, and at altitudes not exceeding 3,000 feet. In this description of land and 
climate the island abounds, more particularly in this country in the lower hills and abandoned 
sugar estates. I have distributed this plant largely, which has thriven well in general, but 
it is held in little estimation, being looked upon more as a weed than as containing the germ 
of a future new and valuable staple ; however, the experiment has placed beyond the shadow 
of a doubt the entL^ eligibility of soil and climate for the full and healthy development of 
the plant in general. Some years ago I received a fine sample of this fibre from London, 
where "it v/as cleaned from the raw material sent from India ; the marketable value of this 
fibre v/as 2s. per pound, being equivalent to £280 per ton. 

A report from Mr. Prestoe, of the botanic garden at Trinidad, represents that 
the plants thrive well there, and might be increased at a small expense to many 
thousands in a few weeks. 

The soil and climate of the Bahamas are stated to be unsuited to its successful 
growth. 

Mr. Home, sub-director of the Mauritius Botanic Garden, states that a few 
plants only were grown at the date of the reception of the despatch, but that 
efforts would promptly be made for their propagation, and a portion of the gar- 
den would be set apart for the especial cultivation of fibre-yielding plants, with 
a view of testing their commercial importance. Sir Henry Barkly, governor of 
the Mauritius, has no doubt that B. tenacissima will thrive there, as two species 
of the same genus are indigenous to the island ; but he mentions as a drawback 
to practical operations with it the large amount of capital invested in the sugar 
manufacture, which may prevent the " larger proprietors" engaging w^ith spirit 
in the enterprise, while the smaller planters, many of them natives of Bengal 
and presumed to be acquainted with the mode of culture, may find in it an 
important resource. 

In the Straits Settlements little is expected unless the government shall test 
its profit by cultivating a small experimental patc^, as was done by the Indian 
government in the case of tea and of cinchona. 

An interesting report of the experiment in Queensland is made by Mr. Walter 
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Hill, director of the Brisbane Botanic Gardens, to Sir G. F. Bowen, the governor, 
from which the following extract is made : 

I received plants of the China grass" so far back as in 1855, from the lato Sir W. J. 
Hooker, of the Royal Gardens, Kew. About a quarter of aa acre of the Brisbane Botanic 
Gardens was, for two years, devoted to their special cultivation. They flourished vigorously, 
and required comparatively little care in their preparation or preservation. There being at 
the time no very tempting demand in the European markets for the fibre, and there being no 
machinery or appliances in the colony for extracting it, and finding that the plant had attained 
an exuberance and tenacity of growth which was gradually encroaching upon more ground 
than could be properly spared, I caused it to be removed to the border, on the bank of the 
river, where it can now be seen growing in a very thriving condition. Some of the fibre, 
however, was sent home to the International Exhibition in 1862 ; and, as I believe there are 
no means in this colony for extracting it on a more extensive and systematic scale, I have 
lately been contemplating the desirability of again setting apart a portion of ground for the 
exclusive^ cultivation of the plant, in the hope of being able to give a more practical illus- 
tration as to the quality of the fibre producible in Queensland, and also with a view oi 
stimulating others to embark in the enterprise 

ITS CTJLTUKE IN CHIKA. 

In China the seed is gathered verj carefully before the approach of frost, and 
when sufficiently dry is placed in a jar or basket mixed with sand or dry earth, 
and the vessel covered wdth straw as a protection against the frost. At the time 
of planting they are tested by immersion in water, the imperfect ones floating at 
the top. 

The proceedings of the Agri-horticultural Society of India give an idea of the 
mode of culture and means of preparing the fibre. A loose, dry soil is selected, 
near a stream. The ground is well broken and manured, and laid out in beds 
eight yards long and one wide, which are carefully raked and watered one day, 
and the same processes repeated on the following day, preparatory to sowing. 
The seeds are then mixed with a little dry earth and sown broadcast, and after- 
wards the beds are swept lightly with a broom, eovering the seeds and smooth- 
ing the surface at the same time. Matting is suspended on a temporary frame- 
work over the beds before the plant emerges from the soil for protection until 
the plant is two inches high, and this covering is watered every day and removed 
at night. When three inches high they are transplanted in rows four or five 
inches apart ; watering is continued three or four times daily for the first ten 
days, when an occasional wetting suffices. At the approach of cold weather 
the field is covered with a heavy coating of manure for winter protection. In 
March the manure is removed and watering in dry weather resumed. In the 
third or fourth year, as is stated, the stems are ready for cutting, and sometimes in 
the second year. If grown from roots (cut in pieces and planted 18 inches 
apart) they are ready for cutting the second year, and after a plantation is estab- 
lished three crops per year are secured. 

The stems are cut an inch from the surface j the first cutting occun'ing in June, 
and the last in September or October, the stems being six or eight feet high. 
After cutting, the plants are covered with manure and v/atered. 

The first step in preparing the fibre is the stripping of the leaves by women 
and children ; then the stems are soaked in water and afterwards broken in the 
middle, thus loosening the fibrous portion, when the finger nails are inserted 
between bark and stem, and passed from top to bottom, separating one-half the 
fibre. The remaining fibre, after further soaking, is taken off with a rudely 
made knife, with a blade about two inches long. " This rude implement is held 
in the left hand ; its edge, which is dull, is raised a line above the index finger ; 
strips of hemp (or fibre) are then drawn over the blade from v/ithin outwards, 
and, being pressed upon by the thumb, the fibrous portion of one surface, and 
the mucilaginous part of the other, are thus taken off. The hemp then rolls up 
like boiled tendon. After being v^^ped dry it is exposed to the sun for a day 
and then assorted, the whitest being selected for fine cloth." It is then bleached 
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by boiling and drying in tlie sun, when the tedious process of separating the 
individual fibres with the finger nails " is dexterously accomplished V)y women or 
children, leaving the material exceedingly fine and soft 5 smd afterwards a further 
bleaching is secured by soaking in water with a little Ikne, or the ashes of mulberry 
leaves. During the bleaching process the fibre must be dry, as moisture will 
give it a dark color. 

CHINA QRASS FIBRES OF COMilEECE. 

The China grass cloth has long been known to commcTce, and the fibre was 
many years since brought to Europe, where it attracted the attention of manu- 
facturers for its fineness, strength, and beauty. It was found to be stronger than 
hemp, with the lustre of silk. At the British International Exposition 1862 
several specimens from India, Assam, and Malacca were exhibited. The report 
of that exhibition referred to these samples as attracting more attention than 
any other products of India, and stated that late experiments had shown that 
the fibre was susceptible of manufacture in a great variety of useful and valua- 
ble fabrics. 

At the same exhibition samples were exhibited bearing the name of Boeh- 
meria nivea, a fibre believed to be identical with the B. tenacissimaj of the same 
commercial value, although represented as botanically a different species. The 
plant flourishes at Darjeeling and other places in the north of India. 

The Neilgherry nettle, (sometimes written Nilgiri nettle,) Urtica heteropliyllo.^ 
abounding in the hills of that name in India, possesses a fibre used for similar 
purposes, sold at the same price, and is sometimes included with China grass 
fibres. It has been called " vegetable wool," is abundant in a wild state, and 
it is assumed that its cultivation would be profitable. The bark of the young 
wood steeped in water twenty-four hours renders easy the separation of the 
fibre. The nettle is one of the most fomfidable of the stinging tribe — a fact 
which might militate against its utilization. The Technologist says that " the 
fibre is brilliant and strong, easily separated, regular in fineness, from 6 to 28 
inches in length, of good natural whiteness, similar in fineness to the coarsest 
mohair, much twisted, generally flattened at the root end. The last peculiarity 
is a defect, otherwise it is a fibre perfectly adapted for spinning with coarse comb- 
ing wools. It seems to be especially applicable for fabrics where bright stiff- 
ness is the quality desired. It dyes in a similar manner to China grass, but does 
not possess equal brilliance, strength or whiteness. If it were forced on the 
market it would immediately take a position as a combing fibre, probably second 
only to China grass. It is reported to be obtainable in abundance, but the 
plant is a formidable one to manipulate. 

The B. candicanSj of which seed has been imported from Paris by the Depart- 
ment, is thus characterized by Professor George C. Shaeffer, librarian of the 
Patent Ofiice, a well-known expert in fibres, in a note to the editor of this 
report : * 

" The BoeJimeria candicans was first brought to notice in England, at the 
exhibition of 1851, v/hen, according to Royle, ^a prize medal was awarded for 
some beautifully Avhite and silky looking fibre sent by the Singapore committee, 
from M. Weber, of Java, as the produce of a plant which he called Boehmeria 
candicans J and also Linum usitatissimum^ [but this is the botanical name of our 
own flax] ^ on the same label. The former is probably another name for our 
plant,' [he is speaking of the B. niveaj] ^ as it is said to be the ramie or ramee 
of the Malays. The plant is cultivated by the Dutch in Java, and its fibre has 
been introduced into Holland, and gold medals- aw^arded to Messrs. Meerburg, of 
Leyden, for specunens of sail-cloth, ropes, cables, &c., and also for some finer 
kinds of cloth and table-cloths. The plant producing this fiber was called 
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.Boelmeria candicans and also B. utilis by Professor Blume, l>ut it is probably 
only a variety of B. nivea, or perhaps a nearly allied species." 

" From this it will be seen that the B, candicans is the plant^ a specimen of 
which I have from Mr. Ballestier, gathered by him from a Dutch plantation in 
Java, and which he called ramec, and said was identical with the " China 
grass." This, if at all different from the B. niveau is the plant cultivated by the 
Dutch in Java, named by Blume, and by him introduced into France. It is, 
therefore, the same as that " pushed" by Roezl, the Austro-Belgian botanist of 
Texas, which lie says cannot be raised from seeds. But it is to be remembered 
that in his elaborate display of synonyms Le omits this very one of B. candicans. 

Of course it will be worth while to carefully distinguish in the culture of tfiis 
plant, and establish the fact whether it can or cannot be raised from seeds, and 
whether it is essentially distinct from the B. nivca. It should be borne in mind 
that it was shown in Holland mostl3'^ in the form of the coarser fabrics." 
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Mr. Israel S. Diehl, formerly United States consul at Batavia, in Java, the writer 
of an article on '^the goat," in the report of this Department for 1863, Avas deputed 
by Hon. Isaac Newton, late Commissioner of Agriculture, to visit Europe during 
the past year, and, among other duties, to investigate the manufacture of Angora 
or Cashmere fleeces, with reference to its introduction into the United States. 

The acclimatization of these goats in this country is an established fact.- For 
several years, in different parts of the Union, the Angora goat has been bred, 
both pure and crossed, with our native goat. Far from deteiiorating by the 
transfer, as had been predicted, it is found that in some parts of the country even 
the unmixed breed of the imported goats has shown evident signs of improve- 
ment resulting from the change. This branch of pastoral industry has begun 
to assume very considerable prominence, as is indicated by the facit that during 
the past year not less than $100,000 has been paidforthese goats in Ohio alone. 

In order to test the quality of the fleeces produced in this country, Mr. Diehl, 
prior to his departure lor Europe, collected specimens from different flocks and 
localities from Massachusetts to California, and subsequently compared them 
with foreign fleeces at the Paris Exposition and elsewhere, both in Europe and 
Asia. His own deliberate opinion is that in fineness, delicacy, and beauty the 
American fleeces were equal, if not superior, to the choicest oriental specimens 
met with. On the subsequent exhibition of these samples at Paris and Eoubaix, in 
France, and at London and Bradford, in England, the manufacturers expressed 
the most delighted surprise at their beauty and facility of manipulation, pro- 
nouncing them fully equal to the best imported Asiatic fleeces. As a result of the 
exhibition of these samples a rapidly increasing demand for American fleeces 
may be expected. But shall w^e confine our industrial enterprise to the mere 
production of the raw material, leaving to the overgrovvu manufacturing systems 
of Europe the monopoly of the higher processes of art in which are elaborated 
those beautiful fabrics ; those shawls, camlets, mohairs, &;c., which have become 
so celebrated ? Shall we not rather secure the economical advantages of a varied 
industry by building up a system of manufactures which, co-working with our 
agricultural enterprise and absorbing its production, shall at the same time give 
fresh scope to that wonderful inventive genius which has characterized oven the 
infancy of American art ? It was to solve this problem that Mr. Diehl was sent 
on this important mission, and it must be acknowledged that he has contributod 
manv important elements to the solution. 
15 
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As an essential preliminary to his observations abroad, lie visited the principal, 
manufactories of wool and worsted in this country, in order to acquaint himself 
with our actual facilities for working up the fleece. He found very little machinery 
adapted to its fabrication, and neither workmen skilled in the processes of manu- 
facture nor capitalists at once willing and qualified to engage in the necessary 
financial enterprise. Manufacturers, however, expressed the warmest interest in 
his inission, and high hopes of its abundant success. 

The manufacture of goat's fleece in the United States is by no means a novelty, 
however. Many years ago it was imported from England and from Asia to be 
fabricated into military and fancy goods, selvages, &c. But the high prices of _ 
the fleece, with the cessation of the demand for selvages, caused, this incipient 
manufacture to decline and disappear. It has revived to some extent, however, 
within the last few years, since the introduction of the Angora goat into this 
i:ountry. 

AK-GORA GOATS. 

It is stated, that most of last year's clip was sold on commission by a single New 
York w^ool house. Three manufactories have provided machinery for its experi- 
mental manufacture. These parties ventured to pay for fleeces, varying from 
three quarters to pure breed, from 50 cents to $1 50 per pound. The goats 
shear from two to eight pounds each, according to blood, age, and size j hence 
it is far more profitable, even at these experimental prices, to raise goats' fleece 
than sheep's wool. . The establishment and extension of this manufacture cannot 
fail to stimulate its increase and secure its permanency. For combed and 
washed fleece, suited to fancy work, much higher prices have already been realized. 
Skins of yearling weathers, from ^ to }|- pure breed, have been sold at S18 apiece 

Having ascertained our manufacturing deficiencies, Mr. Diehl next visited the 
Paris Exposition, where he directed his attention to the fabrics of various 
kinds of goats' fleece. He was astonished and delighted at the extent, variety, 
delicacy, and exquisite beauty of the specimens contributed by the looms of Asia 
Minor, India, France, England, Germany, and other countries represented in this 
department of the Exposition. These iiianufactures consisted of shawls, camlets, 
challis, mohairs, poplins, velvets, delaines, hosiery, yarns, gowns, robes, rugs, 
fur trimmings, tassels, &c. Some of them were made of pure goats' fleece, and 
others of the fleece mixed with wool, cottons, silks, and other fibres, imparting 
to these compounds a lustre, strength and durability which no other fibre except 
silk will secure. Nearl}^ every nation represented at the Exposition presented 
some beautiful manufactures of goats' fleece. India, England, France, and Aus- 
tria seemed to excel in the more delicate fabrics, w^liile Turkey exhibited the 
greatest variety and richness of the raw material. 

In England the manipulation of this staple is practically monopolized by a 
few parties, who appear adverse to imparting any information in regard to the 
manufacture and sale of their fabrics. 

The fleece manufactured in England is mainly produced in Asia Minor from 
the Angora goat. It is imported to the extent of 3,000,000 pounds per annum, 
and is knovvn in commerce by the name of mohair. The annual importations 
from Turkey for the sixteen years from 1843 to 1858, inclusive, were as follows: 



1843. 



Pounds, 

575, 513 

1844 1,290,771 

1845 1,241,613 

1846 1,287,320 

1847 1,300,000 

1848 88,853 

1849 253,037 

1850 267,650 



1851. 
1852. 



Pounds. 

193,046 

222, 239 

1853 2,916,509 

1854 1,189,147 

1855 2,028,411 

1856 2,912,838 

1857 3,255,010 

1858 3,312,012 
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• Messrs. Hughes & Roijald, wool brokers of Liverpool, in a recent report, thus 
speak of this Angora fleece: 

The importation of mohair is of comparatively recent date, and it is scarcely a, quarter of 
"a century since it was introduced into this country. It was, for some time, chiefly used for 
the list ends iot" woollen cloths and commanded little attention; but for some years past it 
has been greatly gaining in favor for the fancy trade, and has now become an article of con- 
sideiable importance, our annual import being upwards of 3,000,000 pounds weight. It is 
particularly adapted for damasks, velvet for coach linings and curtains, and ladies' dresses, 
mixed with cotton and silk, and produces a most agreeable texture. A large quantity of tho 
yarn spun in this country is exported to France and Germany, where it is chiefly manufac- 
tured into velvet. The fashion has this year run much upon mohair for ladies' dresses, * 
* * and every thiug on the spot and for arrival has been bought up for home consumption. 

The market price of tkis fleece (for wool it cannot be called with any propriety 
of language) varies from three to four shillings, or from 75 cents to $1 per 
pound, gold value. The demand is permanent and increasing ; and it will con- 
tinue to increase until met by a vastly more copious production. The present 
extraordinary demand results partly from the attempt of the English monopolists 
to absorb the entire production of Asia Minor, by sending agents over the whole 
. country to secure the clip as soon as it is sheared. The prices of a few inferior 
lots in the oriental market are no criterion of their real^ value. The quotations 
in Asia Minor are in some cases fully equal to those in England, leaving no 
margin for export and import duties, cost of transportation, profits, &c. These 
fictitious prices, it is easy to see, are maintained by collusion in order to discom'- 
age operations by outside parties, while the mass of the clip is quietly taken, at 
very reduced prices, from the shearers, who are blissfully ignorant of telegraphic 
or newspaper prices current reports. 

The supply of Angora fleece in Asia Minor is limited and precarious. Access 
to it is both diflicult and dangerous, from the jealousy of the government and the 
barbarous bigotry of the people. The vigilant care and formidable power of the 
English government protect the' agents of the above mentioned monopoly in 
their efforts to secure the clip' of Asia Minor , but the stereotyped character of 
Asiatic industry gives no reasonable promise of an enlargement of the supply 
from this quarter hence English and continental manufacturers are looking 
« to the Cape of Good Hope, Australia, the United States and South America for 
an increased production of this staple to meet their necessities. The value of 
this entire interest would be enonnously enhanced by the opening of an adequate 
and permanent source of supply. 

In Europe the fleece is spun into javn, mostly in England, or at Roubaix in 
France, and thence distributed over Europe for manufacture into cloth. The 
excellence of the yarn spun in England and at Eoubaix is due partly to superior 
skill, partly to peculiar and improved machinery, and partly to natural and arti- 
ficial atmospheric humidity. This latter element, if not absolutely essential to 
success, is at least very desirable. 

From very transparent motives the process of spinning has been represented 
by those in the interest of the monopoly as very expensive and diflicult, nay, 
even a profound secret, known only to those now engaged in the business. But 
these representations were flatly contradicted by the exhibition at Paris of a 
great variety of machinery for carding, scrubbing, spinning and weaving the 
tiftik or Angora fleece. This machinery, purporting to have-been made largely 
in Bradford and Roubaix, two great seats of yam production, entirely exploded 
the assumption. 

A specimen of this spinning machinery, manufactured by J. J. S. Smith, Low 
Bridge Works," Keighly, Yorkshire, is given in Plate XXVI. These machines 
are sold at prices varying from $100 to $300, according to the number of spindles. 
John Leeming & Son, North Holme Mills, Bradford, Yorkshire, manufacture 
spinning and other machinery for workiiUg up this tiftik fleece, Leon Morel, 
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of Roubaix, France, exhibited a rotary combing machine which worked remark- 
ably well. This machine was held at $1,600. 

This establishment is the largest in France for manufacturing the fleece, 
claiming to work up 140,000 pounds per week. Eawson and Amedie Prevost 
manufacture at Leicester, England, and Roubaix, France, combing machines, 
patented tp the senior partner, at prices varjdng from $2,000 to $3,000. 

For the fabrication of the fleece abundance of machinery was found in England, 
France, and Germany. John Leeming & Son, at Bradford, Yorkshire, erect all 
kinds of machinery demanded by the various processes of the manufacture. 
Robert Hall, at Bury, near Manchester, constructs a variety of machinery, and 
sells a very good light machine at $85. Snowden & Stevenson, at Bradford, 
manufacture looms for working up all kinds of the fleede, at prices varying from 
$90 to $100, making 50 yards of cloth in 10 hours. William Smith & Brothers, 
at Heywood, near Manchester, also manufacture sucM machinery. N. Berthelot 
and E. Buxtorf, at Troyes, construct machinery for the manufacture of hosiery. 
The former sells for $2,000 a machine that knits 18 pairs of socks per day. 
Smaller machines sell for prices ranging from $350 to $650 each, producing a 
very fine article of hose. Among the cards of houses engaged in the different 
branches of this manufacture, collected by Mr. Diehl, the following are selected: 
Talbons and Reneve}^, Taris ; J. Gay, Paris ; Prieur Herault, Paris ; Parillet & 
Pavie, Paris; H. Monton, Paris; Tresca, Carlet & Daird, Paris; Adam Wade, 
Wakefield; P. Oilier & Son, Manijols; Lewis Bollman, Vienna ; Julius Wolfner 
& Co., Pestih, The manufacture of hosiery is represented by F. Boncheron and 
E. Buxtorf, of Paris ; while Berington & Morris, London, F. Witzleben, Leip- 
sic, and Pansier-Kaiser, Brussels, give special attention to the manufacture of 
goat skins into robes, furs, rugs, &c. 

The leading machine in Europe for the weaving of goats' fleece into shawls 
is the double Jacquard loom, manufactured by Willibald Schrane, of Vienna, 
Austria, a drawing of which is given, Plate XXVII. From a highly eulogistic 
notice of this machine by the " Lower Austrian Industrial Society," at whose rooms 
it was exhibited, it appears that it is furnished with a double cylinder for orna- 
mental patterns suited to double stuff weaving, and other arrangements by 
which precisely the same figure is wrought on both sides at once. 

By this loom are manufactured some of the finest ' specimens of shawls, 
which were purchased in considerable quantities by New York merchants at the 
Exhibition. It is worked by hand, and shawls are made by it of remarkable 
beauty and cheapness. Mr. Schrane furnishes a loom with a Jacquard improved 
machine, ^ited to the manufacture of the finest shawls, with design cards and 
cashmere chains, and delivers it properly packed at the railway station for about 
$200. He will also furnish a skilled workman to come to this country to erect 
and work the loom, producing two or three fine shawls per week^ for a weekly 
stipend of from $10 to $15, provided travelling expenses are paid. Mr. Schrane 
has manufactured 10,000 of these machines, and is producing from 400 to 500 
per annum. About 1,000 of these are employed in Vienna alone in the manu- 
facture of fine shawls. They have also been successfully introduced into Con- 
stantinople, Asia Minor, India, and Cashmere. They should be immediately 
introduced into this country to meet the demand of our rapidly growing fleece 
production. The presence of such manufacturing facilities will greatly stimu- 
late our production of the raw material. 

Among the prominent shawl manufacturers in Europe may be named, H. 
La watch and Isbary, of Vienna, employing several hundred looms in different 
parts of the city and its vicinity, and Duch^ & Co., Paris, whose specimens are 
remarkably close imitations of the real Cashmere shawls. 

Having completed his examination of the European manufacture of goats' 
fleece, Mr. Diehl proceeded to Asia by way of Constantinople. In the bazaars 
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of that famous metropolis he saw a very handsome display of fabrics of this 
staple from the looms of Tm-key, Persia, and the east. 

The principal seat, both of the production of the myv material and of the 
manufacture of this staple in the Turkish empire, is Angora and vicinity, in 
A.sia Minor. Here were once in operation from 1,700 to 1,800 looms, working 
ap the tiftik fleece, chiefly into camlets, hosiery, and fancy dress goods. But 
this industrial activity, like that of Cashmere, has passed away, A few hundred 
looms, where once were as many thousands, now struggle hopelessly against the 
Fatal competition of European machinery and the aggressive policy of European 
governments.- The fleece is exported to Europe for fabrication, thus rendering 
the Orient tributary to that industrial monopoly, which would absorb the entire 
manufacturing industry of the world, and render all other nations mere pro- 
ducers of raw material. The national politics of these Asiatic peoples, after 
having survived the revolutions of all past history, seem now to be afflicted with 
a sort of dry rot and to be crumbling in hopeless decav. The industrial sys- 
tems are beintf rapidly subverted by European craft ''and by the resistless 
coarse of events. The delicate processes of modern macliinery surpass even 
the quaint and exquisite skill of oriental operatives, while in accuracy of design 
and cheapness of execution there is a still greater difference. This enables the 
European manufacturer to purchase the raw material of Asia Minor, to pay 
export and import duties and transportation expenses, and then to undersell the 
Asiatic fabric, forestalling its entire western market. 

Mr. Diehl visite J Angora, and examined the looms and processes of manu- 
facture in use among the natives. These he found to be exceedingly crude and 
simple. The fleece is first taken to a running stream, where it is washed by 
hand and trampled under foot in the water. It is then spread upon the sand 
to dry and bleach, after which it is assorted according to fineness, length, and 
purity. It is then hackled on a simple old-fashioned hackle, consisting of a 
few dozen long iron nails driven through a board. After hackling, the fleece 
is placed in bundles or rolls and spun into yam, mostly by the women and chil- 
dren. For this purpose a common distafl* is used, or a stick from 12 to 18 inches 
in length, with cross pieces, rendering it about equivalent to a large spool. It 
is then ready for the loom. This instrument in Angora is of the simplest and 
rudest construction, and of the same unvarying type that has been used by 
countless generations. Asiatic industry is frugal in labor-saving processes; 
when once machinery is brought to such a degree of efficiency as to render it barely 
possible for an unlimited amount of labor to supplement and supplv its deficien- 
cies, no further improvement is made. Men then subject themselves, their minds 
and muscles, to a training which makes them almost a part of the machines they 
operate. Caucasian mind seeks to emancipate itself from all unnecessary labor 
by transferring it to machinery, thus leaving the mental faculties free for intellec- 
tual labor. Each of its tasks it devolves successively upon inanimate matter, 
while it continually ascends to higher results. But this function of intelligence 
seems to be entirely ignored by Asiatic mind and Asiatic art. 

The Angora loom, of which engravings are presented, consists of two upright 
posts, from four to six feet apart, planted in the ground and running up through 
the floor (if ^ there be one) to the. roof of the house. Near the top of these posts 
a cross bar is rudely fastened, often with ropes, from which the simple weaving 
apparatus is suspended by pulleys and worked by treadles. These are located 
beneath the level of the floor, on the edge of which the weaver is seated. The 
woven cloth, passing round a roller in front of ^he weaver, is then drawn by 
weights over another roller above his head. These looms cost from $5 to $25, 
some of them being ornamented with rude carving. 

The ordinary expense of a loom is given at $20 per month. A number of 
these looms are strung along the sides of the house, some houses containing as 
many as 20 looms. 
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^ The process of weaving is necessarily tedious and expensive. Workmen ask 
higher wages than the weavers of England and France, and accomplish much 
smaller results. Angora weavers modestly summed up their demands as fol- 
lows : passage paid to the United States, house rent, board, and $25 per month; 
the English, French, and German weaver works for from two to five shillings 
per day, and pays his own expenses. . 

The manufacture of Cashmere, camels' hair, and other shawls, once so flour- 
ishing in Asia, is greatly impaired, and, in many places, entirely discontinued. 
But few of the once famous Cashmere shawls have been manufactured since the 
rise of the fatal competition of Lyons, Paris, Paisley, Vienna, and other manu- 
factm.ing centres in Europe. Caucasian capital and skill, aided by the elabo- 
rate contrivances of machinery, can now produce, at much lower prices, fabrics 
as delicate and beautiful as the famous Cashmere shawls, though, doubtless, not 
so durable. The immediate introduction of this shawl weaving into the United 
States is perhaps impracticable, though its final success here is but a question of 
time. The obstacles to be overcome are lack of skilled labor, of machinery, 
and of an active home demand for fabrics of goats' fleece. None of these, how- 
ever, are very formidable. Sufliicient labor and machinery can be imported to 
meet present necessities, while the ready intelligence of our workingmen and the 
profound and subtle genius of our inventors may be relied upon to surpass, very 
soon, our imported models. The increasing taste and luxury fostered by the 
rapidly accumulating wealth of the American people, and the enormous reduc- 
tion in the cost of manufacturing this beautiful staple from the fancy prices 
hitherto commanded by oriental manufacture, will soon create' a permanent 
home demand. This will give a comfortable support to a lai'ge industrial popu- 
lation, and assist in arresting the increasing drain upon our circulating medium 
caused by large importations of manufactures of wool, cotton, silk, and flax — 
a matter of no small impprtance in the present financial condition of the country. 



WATER FOR DESTITUTE REGIONS. 



By D. S. Curtiss, Madison, Wisconsin. 



The absence of brooks and springs from our broad prairies is really no objec- 
tion to settling and making residences on them, nor is it any cause for deprecia- 
ting their intrinsic value. A cheap substitute for wells may be easily obtained 
and be more pleasantly enjoyed, at even less cost. Some portions of what is 
hero given was published by the writer in the Wisconsin Farmer of 1863; his 
leading object being to induce settlement and promote comfort upon the vast and 
fertile prairies, south and west, from which many people are kept away by a 
cry of no watcr.'^ The subject is an eminently interesting one, deserving of 
far more attention than H has hitherto received, and I have frequently wondered 
that it has not commanded greater consideration. 

EFFECTS OF PUKE SOFT WATEE. 

Beautiful is v/ater, and rich in health, vigor, and pleasure, and the effects of 
an unstinted supply on the enjoyment of a people are hardly calculable — cer- 
tainly not adequately appreciated — unless when we are once deprived of it. 
Where good water is scarce, or procured only at considerable cost, those habits 
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of cleanliness, so necessary alike to good health and morality, are too mnch neg 
lected J nor will such supply be furnished to animals as will enable them to afford 
the full and natural product of flesh, fleece, milk, or efiicient service. If we 
have never observed the beneficial results of using soft water for all purposes, 
we cannot appreciate its value ; those persons who have seen its effects and under- 
stand its value could hardly be induced, by any means, to dispense with its 
regular use for either drinking, cooking, or bathing. It is well known that very 
frequent bathing of the whole person is conducive to health, strength, and com- 
fort 'j but it is particularly so on the vast prairies, where there is so much more 
exposure to sun, wind, and dust, than in wooded and shaded regions. This con- 
sideration is too much neglected, and cannot be too earnestly impressed upon the 
minds of those so situated. 

DISTEIBUTION OF BLESSINGS. 

Many persons, aware of the apparent destitution of water on the prairies, have 
been deterred from settling upon them ; hence, extensive and fertile regions remain 
closed to thousands who otherwise would speedily settle them, and make pro- 
ductive farms in every direction, adding strength to the state, and enriching them- 
'selves. But they are mistaken in their views, as a thorough trial would show ; 
the difficulties so frightful to their imaginations not really existing. 

Providence, in dispensing physical blessings to his creatures, graciously 
observes a system of checks and balances, compensating for a deficiency in one 
case with valuable advantages in another. The absence of timber, for instance, 
is compensated by extensive and fertile fields, ready for the plough and the 
harrow. The cost of cisterns, basins, and ditches is offset by relief from the 
heavy labor and dirty work of chopping, logging, and burning off heavy tim- 
bered lands } while the want of running water and handy wood is more than made 
up by freedom from the vexations, toil, and difficulty of ploughing and working 
for years among stumps and roots, subject to constant accidents in breaking of 
tools, with the consequent hindrances and expenses. 

But, as I have said, the lack of w^ater is only imaginary. Although there 
may not be on the surface the bubbling spring and running stream, yet there 
is a bountiful resource within the reach of every family and farm owner, which 
is capable of affording even a more convenient and healthful supply, and at less 
expense than is incuiTed by those inhabiting regions containing streams, springs, 
and ponds — that is, rain or cloud ivater. 

Failing to take a broad and rational view of all the facts and resources, many 
people have regarded this lack of springs and brooks in those regions so richly 
capable of feeding millions, as a kind of oversight in Providence. To have 
spread out to the view of man such vast and inviting tracts of land, upon which 
easy toil might win wealth in unlimited measure, and yet to have withheld so 
indispensable a requisite as water, would indeed seem strange and unaccountable, 
and with no remedy would be cause of regret. But to the thoughtful observer 
no such deficiency exists. During the different seasons of the year abundant 
rains and snows fall upon all these regions, to supply all needed water, as several 
years' residence in Michigan, Illinois, and Wisconsin fully prove j though a less 
proportion of snow falls here than in some other sections of the United States. 

PROOFS BY THE HAIIT GAUGE. 

Observations by rain gauges, recorded for several years, at different stations 
on the great lakes and the Mississippi river, show that the average depth of 
water which annually falls on the whole surface of that belt of countrj^, between 
Saint Anthony's Falls, north, and Vicksburg, south, the central portion of the 
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United States, is about 2 J feet — a vast quantity of water, indeed ; and, did it not 
regularly pass off in currents, absorption and evaporation, it would soon inundate 
the entire country. In some seasons as many as six or seven inches' depth of water 
falls on the surface of this region in a single month. This large quantity of water 
showered upon the splendid prairies is a beautiful and a blessed spectacle, as 
delightful to contemplate as to enjoy. And with less labor and expense than the 
cost of most wells, it can be secured by the inhabitants, for constant and con- 
venient use, at any desirable places upon their premises. 

EOOFS AND CISTEENS. 

I will now point out some of the many modes by which parties interested 
can collect and retain as much cloud-water as they may need for home and farm 
use, at comparatively small cost and trouble. 

But first, a more definite idea of the quantity of water which annually falls 
may be fonued by considering the fact that over 400 hogsheads of water fall upon 
the roof of a 30 by 40 feet bam j enough to fiu-nish drink for a large stock the 
year round, though they get none from any other source. A hogshead holds 
about 64 pailfuls, and 400 hogsheads about 25,600 pailfuls. Allowing four 
pailful s a day to each animal, (a liberal allowance,) this quantity will afford drink 
to 20 head daily the year round, or to 6,400 head for one day. But there are 
some months in the year, in the dryest places, where stock can get water from low 
spots in the fields without recourse to the cisterns, so that more than a score of 
cattle and horses can be conveniently supplied with the most wholesome drink 
by the water which falls on the roof of an ordinary barn, even in dry localities, 
rendering wells and streams comparatively unnecessary. I need hardly say 
that it will not be necessary to have cisterns large enough to hold all this quantity 
at once, as it will be drawn out from time to time as needed between the rainy 
seasons. A cistern at the barn to hold 100 hogsheads would be amply sufficient 
for the cattle. Each one will make his own calculations, and arrange for himself 
as circumstances may demand. 

The following general statements will afford sufficient practical data upon 
which to proceed in calculating the dimensions and capacities of cisterns. A 
hogshead is about 8J cubic or solid feet. A hole or cistern tvvo feet two inches 
square and the same depth will hold one hogshead of water ; one twice that 
size and depth will hold eight hogsheads j one eight feet each way will hold 62 
hogsheads ; one ten feet each way will hold 120 hogsheads. A round cistern 
or well four feet in diameter and six feet deep will hold over 46 hogsheads of 
water j one of the same diameter and nine feet deep will hold about 55 hogs- 
heads J one 12 feet deep, same diameter, about 93 hogsheads. The foregoing 
form a convenient basis from which to calculate. By a little digging and plas- 
tering in low spots and basins in the field, considerable quantities of water may 
be collected and retained after showers, for days and weeks, for stock to drink, 
without drawing from the permanent cisterns, until their contents shall be more 
needed in the dryest times and in winter. These field basins, of course, can bo 
mado more or less capacious and durable, according to the judgment of the 
farmers. Very cheap ones, even, will answer a useful purpose for a season. 

' As incidental to this subject it is pertinent to allude to another mode some- 
times resorted to for supplying water, as well as to improve the productiveness 
of the land, making it warm, dry, and mellow, that is, under draining v/et, 
heavy places, with mole ditches," or blind drains, leading the water to the low 
spots. Some operators have been much and happily surprised by unexpectedly 
obtaining a moderate supply of water by this thorough under draining with 
" mole ditches," leading off into larger open ditches, and thus quite permanent 
rivulets are formed in ravines where previously no water appeared. This is 
from the fact that many fields are saturated with cold water at two or three feet 
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depth, rendering these seemingly dry fields cold, sour, and hard, producing only- 
stinted and sluggish vegetation. This substantial under draining changes this 
character of the soil ; the operation affording a double benefit, improved soil and 
supply of water, -But permanent cisterns must be' the great and general reliance 
where running water is not to be had,, and, all things considered, they are the 
cheapest and best, even where creeks and wells are accessible. 

COST OF CISTERNS VS. WELLS. 

Substantial cisterns, of sufficient capacity to receive this roof water, can be 
constructed at considerable less expense than the cost of most wells in the country. 
Cisterns need not be so deep as even the shallow wells, rendering it much 
more easy to draw the water. Wells must be sunk at particular places where 
there is a prospect of getting water, often not the most convenient, while cisterns 
may be made wherever taste or convenience dictate^ under the buildings or 
beside them. 

Every good farmer has at least one good house and barn, from tte roofs of 
which two or more cisterns may be constantly filled with good, wholesome water, 
at less cost than the cheapest wells. 

In many, localities I know of wells 50 to 150 feet deep, which cost one, two, 
and even five hundred dollars, and, after all, are capable of famishing only a 
limited supply of water, raised with much labor and trouble on account of great 
depth 5 while in any locality good and ample cisterns, at the house and bam, 
can be made at a cost of $20 to $50, which will constantly afibrd a full supply 
of soft pure water for all purposes, at slight depth and easy draught, and con- 
veniently under cover — in pleasant contrast every w^ay with the tugging draught 
and scantiness of deep wells, and weary walks in mud or snow to the distant 
springs and brooks. 

In some instances, on the prairies, I have known the rain water to be col- 
lected in cisterns or reservoirs a few feet above ground, and drawn off through 
faucets or spouts for sheep washing, whifch is done much better and more pleas- 
antly with this soft water than with the hard v/ater of streams, and with more 
comfort to both washers and sheep, while the sheep are not dirtied by being 
driven over dusty roads to their pastures. Another benefit is realized from this 
operation : the water being caiTied off, after washing, to irrigate the garden or 
other grounds, is found to be highly fertilizing. Altogether it is a matter well 
worthy the attention of sheep-growers. 

The roofage of a good dwelling will usually collect about as much rain-water as 
the barn roof, portions of which, if desired, may be collected in a reservoir in the 
upper story, for convenient use in bathing tubs, &c. Cisterns at the house, for drink- 
ing and culinary pm^poses, should be deeper and narrower than at the bam, say 10 
to 12 feet, (not a great depth from which to raise it,) that the water may be 
cooler and settled better. They should also be divided by partition walls 
through the middle, made of soft porous brick, without mortar, and with some 
style of filter near the bottom — there are various modes of making them cheaply — 
through which the water may all pass before being used. Into one of these 
apartments the water should be conducted from the eaves, but should be drawn 
out as used from the other ; the one into which the water falls being a few inches 
deeper, that all impurities and sediment may settle to the bottom, and not be 
allowed to get into the other apartment, by which process there will always be 
clear water for use. 

Some gentleman experienced in the construction and use of cisterns commu- 
cates an excellent article on the subject to the Germantown Telegraph, fr'om 
which I make the following extract : 

The tub is entirely unnecessary, and will cost more than thrice as much as the labor and 
material to cement the cistern in the best manner, plastering on the ground, which is the 
best and cheapest mode of making cisterns water-tight. One coat is sufficient if the cement 



234 



AGRICULTURAL REPORT. 



is good and the mortar well mixed. I have used every variety of cement, more or less, for 
the past 25 years, and for many pm-poses, and with sand of all qualities. So much depends 
upon both cement and sand that I cannot direct any certain proportion of either to be used, 
unless I can give the material a practical test. I have used mixtures of one-fourth cement 
to three-fourths sand that made better mortar than some other qualities of cement when 
using equal proportions of both ; so that I am governed more by the working of the material 
when well mixed, by its tenacity, readiness to slip off the trowel, and quickness to set, than 
by measurement on proportions of the two substances without the working test. I measure 
each and test the mixture till I find the proper proportion, then continue to use those propor- 
tions. I find that a coat of good cement mortar directly on the earth, one quarter of an inch 
in thickness, is generally better than greater thickness ; if too thick it is liable to crack in 
drying and settling. It is sometimes necessary to add two coats of mortar where spots of 
the earth wall are softer, by removal of stones or roots, &c. In cases of cracks I mix a 
thick wash of cement and sand, and apply it to the cracks with a brush, and always with suc- 
cess. To make good cement mortar the sand and cement should be thoroughly and care- 
fully mixed and incorporated before any water is applied ; and as soon as practicable after 
it is wet it should be used. Cement work should not be exposed to frost for at least 90 days 
after being used, as freezing would destroy it before it is thoroughly set. 

To return to the qualities of rain water. A distinguished physician, who has 
long and carefully tested the subject, writes thus : 

Hard water for cooking is decidedly bad. Many vegetables are nearly spoiled by being 
cooked in it ; and it is difficult to get a good infusion of tea or coffee in hard water. The 
water used in the city of London requires full one-fourth more of tea or coffee to obtain an 
infusion of equal strength than that obtained in soft water, while the flavor is decidedly 
inferior. 

Experienced tasters can readily distinguish tea or coffee made with soft water, 
from its richer flavor and greater strength. Then it is well known that apothe- 
caries cannot make good tinctures or 'decoctions with hard water, but always use 
soft or distilled water. Tea kettles and other cooking vessels do not get coated 
and filled up with lime or other deposits when only rain water is used — a note- 
worthy and a very agreeahle consideration to cooks and tidy housekeepers. 

Those who have become accustomed to drinking rain water from clean cisterns 
like the taste of it even better than well water ; and after a little season of using 
the water drawn from these deeper cisterns it is found to be sufficiently cool and 
palatable, quenching thirst more satisfactorily than colder water ; at least such 
is the experience of the writer and many others. 

The most important and interesting argument, however, in favor of the 
habitual use of cloud water, next to its being accessible where no other water 
exists, is to be found in its healthfulness. Rain water is both a restorer and 
preserver of healthy as well as a preventive of many diseases. This important 
fact will not b*e unheeded by the wise and thoughtful in arranging and furnishing 
comfortable and tasteful dwellings, whether in city or country, in destitute or 
watered sections, in shop or stable; for in this respect, as well as for conveniencej 
it is everywhere alike valuable and pleasant. 

CHOLEBA KEJ) SUMMER COMPLAII^TS. " 

It is a well established fact among intelligent medical men, that the stomach 
and bowels are far less liable to derangement and disease, to attacks by epidemics, 
under the uniform use of rain water than of hard water. This is confirmed by 
numerous medical and scientific reports in different countries. 

During the cholera seasons of 1848 and 1850 the writer had opportunities of 
seeing this fact pretty clearly demonstrated. He spent considerable portions 
of those years in different places along the Mississippi river ; and especially in 
one of the cities on the banks of that river, one portion of which lies on the low 
flats under the bluff along the river's edge, and the other portion is located high 
above on the rocky bluffs, where it is almost impossible to. dig wells and reach 
water ; consequently a resort to rain water and cisterns is the only alternative to 
secure water for all purposes by the inhabitants. The result was that, scarcely 
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a case of cholera, fever or dian-lioea — ^iiot a single fatal one — occurred among the 
residents on the bluffs, nor of summer complaints among children ; while in the 
lower town, where earth water was almost exclusively used, those diseases raged 
with fearful fatality, sweeping off old and young by scores ; and the facts were 
so marked that many persons removed to the upper town on the bluffs. 

With great unanimity, medical reports, from different countries in regard 
to cholera and like epidemics, state that attacks were rare, and still more 
rarely fatal, in families and communities which used only rain water for all 
purposes, even in the most severely afflicted localities of both Europe and 
America ; while these epidemics were as uniformly fatal among those who used 
only earth water; so that the conclusions are unmistakable and important that 
rain water prevents while earth water provokes epidemic attacks. A French 
commissioner of health, writing upon this subject some years since, said : 

It has been clearly ascertained, both in Paris ancl elsewhere, that rain water is a prophy- 
lactic (antidote) to cholera ; and that the disease was not proved an epidemic in any city 
where rain water was exclusively used. 

And he goes on earnestly to recommend " to all communities the general use 
of rain water, at whatever cost it may be secured." 
Dr. Hobbs, of Memphis, reports as follows : 

By " the exclusive use of cistern water, cholera will speedily disappear and not return. 
This is known from both analysis and experience of over twenty years," and he consequently 
recommends "that it should be used faithfully for all personal purposes." 

John Lea, of Cincinnati, mites as follows : 

It is a verified fact, which will stand the test of the strictest investigation, that the 
exclusive using of rain water for all purposes of drinking, cooking, and bathing, instead of 
hard or well water, is a sure preventive of cholera and bowel complaints, and that no town 
or city supplied exclusively with rain v/ater ever suffers seriously from epidemic cholera. 

From this united testimony, which might be greatly extended, it is unques- 
tionably true that the exclusive use of rain water is especially a preventive of 
epidemics and generally conducive to good health. Enough has been presented 
on this head to secure the attention of intelligent and interested readers to the 
importance of the subject, and to show that it is for their highest interest to supply 
sufficient cisterns to secure all the rain water they may need for personal and 
hoQsehold purposes, at any expense within their reach. Though plenty of earth 
water may be ready at hand, still, in the long run, the pecuniary saving by 
immunity from sickness and doctors' bills, with loss of time, will more than com- 
pensate for the expense of cisterns, to say nothing of the pleasure secm'ed or the 
suffering avoided by its use. ^ 

SUFFEEI^TG 0:Nr THE PKAJEIES. 

In years past I visited and spent considerable time in portions of the western 
and southern prairies, and witnessed the' inconveniences and sufferings of the 
people in those beautiful regions, caused by the general scarcity of water. It 
was sparingly used in washing either person or clothes, and never for bathing; 
while animals absolutely suffered, and even died, for want of drink ; and those 
which survived exhibited but sickly, sluggish growth, making little or no thrift 
during a whole season, i^early or quite all of this suffering and loss might have 
been prevented on each farm at a cost of not more than the value of one good 
animal, if it had been judiciously expended in making cisterns and temporary 
basins in the fields to collect the rain water, which falls in sufficient quantities all 
over the prairie country to supply these wants, when seasonably taken advantage 
of by the inhabitants. Here is one of the admirable and peculiar advantages of ■ 
cisterns, that they can be made and used in any desirable spot with certainty of 
water, while great care and skill must be exercised in selecting the place for sink- 
ing wells, together with the uncertainty of finding permanent water, even in 
favored localities. The cistern pump may be in the barn, where water can be 
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drawn and used, away from the wind and storm, vnth comfort to man and beast 
even in severe winter, for watering animals, preparing feed, and washing har- 
nesses, carriages, &c. ; exempt from the tedious task of going through mud or 
snow to the creek or pond. The same advantage is afforded in regard to drawing 
water for the wash-room and kitchen. 

SAFETY AGAINST LOSS BY PIBE. 

The safety of house or bam is also promoted by these cisterns, so conveniently 
near, from which water can be obtained at the moment when the fire occurs. 
Very often a single pailful at the commencement would extinguish the flames, 
which from a very short delay might become uncontrollable. In all localities 
w^here farming can be carried on, or a residence is desirable, cloud water can 
be secured at a reasonable cost for all ordinary purposes. Indeed, I have 
been told, by good authority, that insurance companies will insure farm buildings 
at much lower rates in cases where this wise provision for water is made. In fact, 
the saving in cost of insurance will nearly or quite pay the expense of the cis- 
terns, &c., while a feeling of security is a pleasing consideration. 

CONCLUSION. 

In the foregoing pages I think it has been conclusively shown that the absence 
of running water is no valid objection or hindrance to making pleasant homes on 
the prairies, or indeed in any locality where there is good land. On the con- 
trary, I think It has been shown that this apparent destitution of water is, in 
some respects, a blessing, as it will induce or drive people to adopt that which 
is greatly for their advantage, the use of water from the clouds rather than that 
from the earth, which has become vitiated by impurities from its surface, and 
absorption of deleterious mineral substances in its passage through it. Therefore, 
let no one be deterred from making a home upon the prairie, for he will not only 
find good health, but its beautiful plains and fertile soil will afford a rich supply 
of the necessaries and luxuries of Hfe, and bring all the enjoyments of inde- 
pendence and abimdant wealth. 



FARMERS' CLTTBS. 



Br RuFus Nutting, Randplph, Vermont. 



Among the efficient means of increasing interest in agriculture, farmers' clubs or 
lyceums have occupied considerable space within the last decade. Although of 
comparatively recent origin, and confined to a few localities, their influence has 
been extensive and useful. The New York State Agricultural Society originally, 
in 1792, partook of this character, but soon expanded into a State institution. The 
American Institute Farmers' Club is probably the oldest pennanent institution 
of the kind in this country, and the most influential. I am informed that it was 
organized in 1840, by Mr. Wakeman, andw^ls modelled after some he had seen 
and admired in Europe. It holds its meetings every Tuesday afternoon, and 
a summary of its conversations and correspondence is published in some ten or 
more of the leading city papers, and eagerly read by hundreds of thousands of 
readers all over the Union. Several hundred similar societies have been organ- 
ized in various sections, niainly modelled after this one, but, not having the same 
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extensive resources, they have not proA^ed as permanent or useful. That asso- 
ciations of the kind would be eminently beneficial in their several localities can- 
not be doubted; but how to conduct them so as to make them permanently suc- 
cf^sful in country places is the great question, which, if satisfactorily answered, 
would cause them to increase rapidly all over the land. 

Few country clubs can hope to enlist any considerable amount of ability, such 
ae gives interest and influence to the New York club,- yet each section has sub- 
jects as important, and means to make them as interesting to its own inhabitants, 
would each fanner and gardener but feel and resolve to bring forward the first 
and use the others for their elucidation. A unanimous, continuous effort to this 
end, a prompt, punctual attendance at every meeting, a determination to interest 
and to please animating each mind and heart during the intervals between the 
meetings, would go far towards making any club, however small its distric and 
limited its numbers, a permanent success. Perhaps I can better illustrate my 
views by giving a brief history of the Randolph (Vermont) Farmers' Lyceum, 
and some of its proceedings during the last term, from November to April, meeting 
every Monday evening. I offer this, not as a model, but simply as a specimen 
of what may be done and even greatly improved upon by an}- company of farm- 
ers and gardeners of common education, and actuated by a mutual desire for 
improvement, directed by common sense and kindly feelings. 

The Randolph Farmers' Lyceum was organized six! years ago with 13 mem- 
bers, by the persistent efforts of one man, a mechanic and amateur farmer, and • 
has continued until it now numbers over 100 members. Its specified objects are, 
first, the acquisition and dissemination of agricultural knowledge; second, the 
promotion of acquaintance and friendship among neighbors ; third, the improve- 
ment of its members in conversation, composition, ai.d public reading and speak- 
ing; and fourth, the improvement of farms, farm implements, stock, buildings, 
and ever}^ department of agriculture. 

Its principal exercises at each meeting for the first four years were an essay, 
followed by discussion. The fifth year an oration was added, and the last term 
an impromptu speech was required. The speaker is called to the stand, his 
subject given him by the president, and he required to speak five minutes on it 
without preparation. The essay and oration are limited to fifteen minutes each. 
No admission fee is required, and the annual expenses have amounted to less 
than ten cents for each member. Of course no subjects are admitted except 
purely agricultural ones, and, consequently, no unhappy dissensions have crept in. 

Provision should be made by every lyceum for judicious and careful experi- 
ments, each to be confided to a certain number of members, who would subject 
every portion of the operations to the most careful test of weighing and measuring, 
and carefully enter on record every step in the progress of each experiment. At 
the conclusion of each experiment a full report should be made by each person 
engaged in making the same, embracing all particulars and details of soil, season, 
weather, operations and results. And such experiments, to be conclusive, should 
be renewed from year to year, until discrepancies cease, or can be satisfactorily 
accounted for. 

During the last term of 22 weeks the following were among the subjects of 
the essays, orations, impromptu speeches, and discussions, with brief thoughts 
upon some of them, as selected from the minutes of the secretary : 

Butter factories. — They were objected to on account of the small size of the 
dairies in this section ; the great difference in the butter quality of different cows' 
milk ; the cost of transportation of small quantities of milk from the farm to the 
factory ; the loss of the skimmed and butter-milk, and the various chances for 
fraud in the establishment. 

Floughing in the fall, — ^This was recommended by some because there was 
more leisure, and the team is usually in better flesh and strength than in the 
spring 5 the sward land is in better condition for sowing oats in the spring ; dry 
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land does not suffer so much from drought, and wet land is ready to work on 
earlier in the spring; in dry seasons seeding is surer to "catch;" clayey and wet, 
heavy soils are better exposed to the effects of the frost; to avoid "cut-worms," 
sward land, designed for corn, should be turned as late as possible in the spring, 
before planting, and the worms will live in the grass of the inverted sod rather 
than attack the young corn, and both fall and spring ploughing of the same land 
(except green sward) was recommended. 

Impromptu speahing. — It was claimed that this faculty ought to be cultivated 
.because nearly all the farmers havfe to speak necessarily without preparation, 
and they ought to be able to express their ideas as concisely and forcibly as 
possible ; that it is a useful preparation for public duties, facilitates business 
transactions, increases influence, &;c. 

Farming then and now. — Then the soil was in its natural state, full of plant 
food ; now that food has been withdrawn, and means must be taken for return- 
ing an equivalent. Then the wheat midge, fruit blight, potato rot, black knot, 
and hop louse were unknown, and there was no need of the constant effort and 
anxiety to find remedies now required. Then the dress and diet was simple, and 
almost entirely obtained from the farm products ; now the products of the farm 
are unequal to the requirements, and foreign countries must supply the deficit. 

The potato. — It was introduced into Europe in the sixteenth century by Sir 
Walter Ealeigh, and has proved one of the greatest blessings bestowed upon 
• man. Before the original elements were partially exhausted from the soil, 400 
bushels of sound potatoes were an average yield per acre ; now not half that 
amount. We must strive to return to the exhausted soil an equivalent for the 
original plant food. 

What is the hest mode of feeding stoclo coming from grass to ivinter quar- 
ters f — The change from grass to dry feed should be gradual; roots, cabbage 
leaves, and turnip tops should be plentifully interspersed with the dry feed ; 
especial care should be used to keep all stock warm and dry ; it is the most diffi- 
cult part of the year for properly caring for stock, and they should come to win- 
ter quarters in good flesh, and what hay is fed to them should be of the best 
quality and early cut. Farmers are not apt to be prepared for winter when it 
comes, ^ind their stables are often filled with pumpkins, farm tools, &c. Salt 
should always be accessible to all farm stock ; the earliest cut hay should be fed 
first. 

Who is the best farmer f — The chief motive of one in farming is to benefit 
bis pocket ; another constantly aims to improve his farm. One increases per- 
sonal property, and squanders it or secretes it, so that the tax list of the town 
is diminished ; the other converts labor and personal property into real estate, 
and increases the assessment list and the real value of the whole town. The 
one is a rohher — the other a benefactor. 

Farr/i implements. — Only the best should be used ; the cheapest are always 
the dearest. Constant reading of agricultural books and periodicals, and fre- 
quent interchange of thought between neighbors are necessary, in order that all 
may know what is the be*st, because of the constant improvements being made. 

Wintering sheep. — They should be kept in good order — not poor, nor too fat ; 
they must be kept dry, but not too close. They should be fed with hay three 
times each day, in racks so constructed that they can feed comfortably without 
wasting their food and without quarrelling. The}^ should have a little grain, 
and some cleaned and finely cut roots, once each day. About one bushel of 
roots, one peck of grain, and 100 pounds of hay daily, with some straw, will 
answer for 50 sheep, of the fine wool varieties. All sheep should be in a thrifty 
condition when they come to the barn for the winter, and should be allowed 
some exercise daily and what salt they desire. It was claimed that hoof-rot is 
incurable, unless checked in its early stages. 

Machinery and farming. — ^Brute beasts were given to man for his convenience 
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and subsistence, and he ought always to substitute their force for his physical power, 
when and so far as practicable. By the aid of modern machinery, more than 
one-half of the labor performed by man power 20 years ago can now be done 
by horses, so that a farm requiring 10 hired men at that time can now be man- 
aged with five at a greater profit. 

Does " book-farming^' pa^/f — Every one who reads, studies, judges, and prac- 
tices discreetly, knows that the good he gets is more than the cost he is subjected 
to for agricultural books and papers — ^that it " pays." Those who think other- 
wise do not read the books and papers, and therefore know not what they con- 
demn. 

Influence of agriculture. — All men seek for happiness. Farming promotes 
health, and health pleasure. It tends to mental and moral development, and to 
present and future happiness. 

Horse rakes. — There were several kinds alluded to : the wire, spring- tooth, 
riding rakes were recommended for all stony, or rough and uneven land, not- 
withstanding their liabilit}^ to scratch up dirt, to the injury of the hay ] but for 
smooth land, free from stones or other obstructions, the revolving, wooden tooth 
sulky rake was preferred. 

Shall we sell our surplus feed or huij stoclc to consume it? — Sufficient stock 
should always be kept to consume all the stock feed, nothing being sold from 
the farm but stock and stock products, if the improvement of the farm is desired. 
It is more exhausting to the farm to sell off hay, grain, and roots than live stock, 
meat, dairy products, or wool. It is true the stock feed might be sold off, and 
its equivalent in fertilizers bought and applied to the soil but observation proves 
that it is not often done. The avails of the farm, once in the pocket, generally 
are not returned to the soil. 

Winter Imping of stoch and feeding corn-cobs. — ^Much of the food which ani- 
mals consume in winter is for fuel, or to keep them .warm, and no animal can 
thrive if not warm. Warm stables save much food, and the few boards and 
nails required to make them warm cost much less than the extra amount of food 
required for the same purpose. Cobs, without any corn on them, are of less value 
as food than very poor straw, and are not worth grinding. 

Breeding farm stock. — If the science is understood any stock can be bred to 
order. Grade stock cannot be duplicated with any certainty, but pure bred can, 
and none other should be raised. 

What hinds of stock shall we keep f — There was no dissent from the opinion 
that the best, of whatever breeds or kinds, were the most profitable. Whether 
horses, cattle for market, dairy cows, sheep, or hogs should be the chief stock, 
depends much upon the location and condition of the farm, the number, age, 
strength, and taste of the family, and nearness and character of the market. 
New^ England farmers can better compete, in the Boston and New York markets, 
in dairy products than in w^ool growing ; in pure bred and high-priced stock of 
any kind than in ordinary grades. A farmer, having a strong, healthy wife, and 
several faithful boys, can better "run a dairy" than one with a feeble wife 
and no children, for he would have to hire the milking, churning, &c., done. 
What is known here as the "Morrill breed" of horses is believed to combine the 
three most important characteristics, size^ bottom^ and speedy in the most equal 
proportions, and to a greater extent than any other breed, although they can 
hardly yet be called "thoroughbred." The "Vermont Merino" is the* best 
breed of sheep j " Chester County Whites," the best hogs. For the " mixed hus- 
bandry " of New England, (the small farms having both high land and meadow,) 
the Devons are best for oxen and beef; for butter, milk, or cheese dairies the 
" Ayrsliires " are undoubtedly the bes^. The "Durhams" are the best Qf those 
sections where beef is the object, and where the land is level and the soil 
rich, and naturally producing the " Kentucky blue grass." 

Barn buildings. — There is no economy in patching up or piecing out old dilap- 
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idated bams. It is mucli better to '^pull down and build greater." It is gen- 
erally the best economy to have all the farm store-room and stables under the 
same roof — ^the bam having a basement for manure, &c. — ^rather than to build 
sheds for the purpose. The stables for stock of all kinds should be proportioned 
to the size and number of the animals to be kept therein, and as small as con- 
sistent with the greatest convenience, so that, being tight boarded, the animal 
heat will keep the temperature above freezing in the coldest night. That part 
in front of the stock should be hung npon hinges, so as to be let down for feed- 
ing or additional ventilation, and the several windows should be so constructed 
as to afford light and ventilation to any desired extent, both being important, as 
Well as proper temperature and suitable food. 

Fences. — There is an average of six rods per acre, or, in all, 171,576 rods of 
fence in Randolph, costing at least 75 cents per rod j probably one half is for 
convenience in ^'fall feeding" mowing lands, which is poor economy. The first 
growth of cherr}'' or butternut is the best wood in this region for posts, and 
August and September the best time to cut them. 

What kinds of stock improve farms most? — On this question there was 
nearly an equal division of opinion expressed. Some contended that dairy cows, 
running in the pasture through the day, during summer, and stabled at night, 
with plenty of absorbents for their liquid excrement, and a sufficient number of 
calves or hogs kept well bedded, to consume refuse milk, would furnish more 
value of manure than any other stock. Others claimed that horses and sheep 
would furnish more manure during summer and winter. All agreed that sheep, 
by scattering their excrements more evenly, and habitually lying at nights on 
the highest and poorest parts, benefited pastm-es more than other stock. Cows, 
, pastured only during the day, remove the strength of the pasture to the tillage land. 

The comfort of farm stock, — Any and everything that detracts from or prevents 
the comfort of stock hinders their thrift, whether it be hunger, thirst, cold, heat, 
light, darkness, wet, impure air, hard bedding, filth, vermin, stinging insects, 
frightful noises, loss of young or of old companions, wind or disease ; and what- 
ever hinders their thrift is a pecuniary loss to their owners. Human sympathy 
added to animal comfort amounts to dollars and cents ! 

Latent potvers of man and the soil — A kind Providence has given man moral, 
mental, and physical powers, according to the circumstances of his existence, 
and placed him upon the earth, containing productive resources sufficient to 
maintain that existence. Within both are dormant energies requiring develop- 
ment and invigoration, for which man alone is responsible. In doing this work 
rightly he finds a pleasant home and a happy life ; in neglecting it, he only eats 
bread in the sweat of his brow. 

TJie hay crop. — As the value of this crop is about one-seventh greater than the 
grain crop in Vermont, and as we have to feed our stock from six to seven months 
each year, it is very important that the" best methods of producing and securing 
it be understood. The land should be in good condition where seeded down. 
It is useless trying to raise a good crop of grass on land exhausted by previous 
crops. Land too wet for tillage should be often top-dressed, if not annually 
ovjBrflowed. The best bams and blooded stock are without profit, if the right 
kind and quantity of hay is not put into them at the right time. There is much 
loss by letting grass get too mature before cutting. Timothy should be cut 
when first heading out ; clover, when in its first blossoms. Grass is now cut in 
this vicinity from one to three weeks earlier than six years ago ; and it is found 
that, although it costs a little more to cure it, there is much gain in the value of 
the hay, and the soil is exhausted less. The soil should be in such condition as 
to bear two crops annually, each yielding two tons of hay per acre. Land too 
moist for tillage, and needing manure, may often be smoothly turned over after 
the hay is taken off, well manured and re-seeded, to much better advantage than 
by simply top-dressing. On all small farms, where the hay is raked and drawn 
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by one horse, and the land is suitable, the grass should be mowed with a one- 
horse naower, and the Pony Clipper was recommended as the best for the pur- 
pose. The Ames Plow Company's hay tedder, from observation of its working 
at public exhibitions, was recommended, but has not been practically proved here. 
Several kinds of horse-forks have been used, and are recommended for large 
farms. 

Maising calves. — They should be taken from their dams immediately, not being 
allowed to suck at all, or more than once, and fed with new milk ten to fourteen 
days, twice each day. For the next week they should have warmeti milk, 
skimmed at 12 hours old. Gradually thereafter they should be fed with older 
and blue milk, till, at four weeks old, they will take any kind of refuse milk 
cold, with crusts of bread or porridge in small quantities. From tlie time they 
are a week old a little of the best early cut hay should be given them three 
times a day. At three months old they may be weaned and turned to pasture, 
though it is wxll to continue the broken bread, porridge, or a little dry meal or 
oats. 

Malcing farmers^ homes attractive. — There is a strong contrast between slack ani 
slovenly farmers and those who are thrifty and tidy ; and no farmer is excusable 
for the utter disregard of taste and neatness so often manifested. It is bad in all 
its consequences, especially in the deprivation of the good and elevating society 
thereby lost; the dissatisfaction the children soon feel with home, as they 
approach years of maturity, and the consequent loss of self-respect by all the 
members of the family. Farmers' homes should be made as attractive and pleas- 
ant as may be, and much can be done to this end with very little expenditure of 
money. 

The best method of keeping coivs. — ^Under all circumstances they should be treated 
with kindness, gentleness and finnness. In winter early cut hay o$ corn stalks, as 
much as they will eat clean, should be given them three times each day ; also, four 
to eight quarts of cleaned and well cut vegetables, and two to four quarts of oat- 
meal. They should be kept in clean, warm, well ventilated and lighted stables, 
always have a dry and soit bed, and be fed, watered, carded, and milked at reg- 
ular intervals. They should " go dry " ii'om two to six weeks, and be fed lighter a 
few days before and after calving, to guard against inflammatory attacks 

Fanners should he mechanics. — On every farm there should be a shop-room, 
with wwk-benches and a kit of tools, comprising all such as may be required for 
any ordinary repairs of buildings or wooden farm implements, and every farmer 
should have skill to use them. Having them, many repairs and neces!«ary jobs 
can be done, in less time than would be required to carry the job to a regular 
mechanic, and often in a better manner ; while no more time will be lost, and 
some money wdll be saved With a soldering. copper, rosin, and solder, with a 
few minutes' practice, much inconvenience and expt nse can be saved by repair- 
ing tin-ware, water-pipes, &c., in odd moments and on rainy days. 

Soiling cows. — Stabling cows in summer and feeding with green food has not 
been practiced to any considerable extent in this vicinity ; and so long as good 
pasture land can be bought at $50 an acre, within one mile of om* houses, it is 
uncertain that soiling would be profitable. With tillage land at $100 per acre, 
and boys (sons) old enough to drive cows to pasture, but not able to cut green 
feed for them, it is thought the better policy to pasture cow^s ; but for those who 
pasture $100 land, near their barns, soiling will pay, even if all the labor is hired. 

Pumps. — Next to a good running stream is a good well, w^ith good, never- 
failing water in it, and a force pump, with which water can be thrown to any 
part of the farm buildings — one that is always in good working order, and can 
be worked by a child. Of the many kinds invented, not one has proved to be 
the pump thus described for'I'armers' use. 

Objects and construction of hams. — The objects of barns are for storing farm 
16 
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productB; slieltering fann stock, and saving mannre. If hay and grain were 
always well cured before being iionsed^ tlie^^ would be preserved tbe more per- 
fectly^ tlie tighter the barns vvere made 5 but as they are very liable to be housed 
before they are suiiiciently cured; and when they have sufficient moisture in them 
to cause heating or fermentation, it is better that the barn should be loose boarded^, 
that there ma}^ be a freer circulation and a stronger current of air. It has been 
often noticed that in such a barn hay may come out perfectly sweet and bright 
fjom the outsidcs of the mow^j when the central part may be much damaged by 
fermentation; and if the same hay had been put into a tight-boarded barn it is 
jjrobable that all w^ould have been equally damaged. 

Stables should be made tight and Vvarm, and be ventilated by openings to the 
external air^ and not into the storage part of the barn, to prevent noxious vapors 
from the stables being absorbed by the hay, &c. The basement, where manure 
is stored, should have a tight floor over it for the same reason. Where it is 
practicable, it is best to have the drive- way for drawing in hay, grain and 
corn fodder enter the gamble end, for convenience in unloading, and saving time 
and help in the most hurrying season, as one man only is necessary to go to the 
barn with the loads. It v/as claimed that a man had better hire money at six per 
cent, and pay five hundred dollars for this convenience of unloading than not to 
have it. 

Stoclv raising. — This branch of farming has not received sufficient attention 
in this vicinity. The hinds and breeds of stock, and manner of keeping, decide 
the question of profit or loss. V/ e should breed only from the Ijest parents, as 
to constitution, soundness, symmetry, and all the qualities desired in their offspring 
Any breed can be modelled and improved by proper crossing and keeping 
Although there have been over one hundred importations of blooded cattle into 
this town withm the last forty years, there has not been that manifest improve- 
ment there w^omd have been, had a greater proportion of females been brought 
with the males of the same blood. Thorough-bred stock can be duplicated with 
certainty, but grades can not. 

The corn crop. — The land should be green sward, turned late in the spring 
after the grass is well up, and just before the time for planting. After the fur- 
row^s have been rolled down, a good coating of fine stable manure should be well 
harroW'Cd in with a cultivator harrow. After furrows have been made, three and 
a half feet apart, a shovel-full of decomposed manure should be put in them, at 
intervals of three feet, and corn planted thereon, being covered with tine soil 
about two inches deep. The ground should be stirred with a cultivator or hoe 
once a week until the corn begins to tassel. On low^, wet or heavy land, the 
manure should be spread upon the grass, and wdth a double mould-board plough 
two furrow^s should be turned together, leaving the manure between them. After 
being rolled a-nd harrowed in the dii-ection of the row^s, the corn is planted on 
the rows without manure in the hill. 

Water. — Analysis teaches us that the largest proportion of all the food of 
animals is water — turnips containing 93 per cent, of water, and most other kinds 
of food over 50 per cent. Besides what is contained in the food, all animals 
w^ant a large amount of pure water daily to quench thirst, and it should always 
be easily accessible. No stock, especially milch cow^s, should ever be compelled 
to drink stagnant water, or such as has been rendered impure by their standing 
in it, or from any other cause, as it tends directly to disease. 

Hoiv can farmer^ hoys he made to love farming ? — By cultivating fruit to 
such an extent that they shall love the farm that produces it. Their home 
must be made pleasant, tasty, and symmetrical in its external appearance, 
beautiful in its surroundings and in its internal construction, and orderly in its 
management. Peace, harmony and quietness must exist between the parents 
and throughout the household. A firm, decided and mild government must con- 
irol all the children, boys and girls^ alike. The children must all be early led 
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to feel a degree of interest and responsibility in the success/ prosperity and respecta- 
bility of the family as a whole, and of each individual member of it. Give the 
children as thorough an elementary education as practicable, and alwa^'S furnish 
them with a good variety of agricultural books and periodicals. Keep from 
them all sentimental romances and criminal biographies. Show them that you 
are yourself interested in farming, and do not go to your v/ork grudgingly. 
Encourage them to e^iperiment in farming. 

Veniilation. — It is nature's physician, and just as necessary for brutes as for 
human beings. Respiration in pure air is an efficacious way to relieve the sys- 
tem of impurities contained in the blood. If stables could be made warm only 
at the expense of proper ventilation, they had better be cold. Warm air is not 
necessarily impure, and as animal heat comes more from the body than the breath, 
stables may be both warm and well ventilated. 

Fruit, — As those of this generation are eating fruit from the trees our fathers 
planted, so we ought to keep on planting trees for the next gerieration, Even 
if but one tree in ten lives and bears well, that one is worth more than the cost 
of the whole ; but with proper care and discretion in selecting and setting the 
trees, and in preparing - and cultivating the soil, nine out of ten may live and 
be productive. Most pruning should be done when the sprouts are so young 
and tender that they can be cut off with the finger nails. It is beneficial to 
mature orchards to allow hogs to run in them and eat the wind-falls and wormy 
apples. The goosebeny is the cheapest and most .prolific berry raised here, but 
the cultivation of blackbemes, raspbemes, and strawberries is profitable and 
strongly recommended. 

JPditical education of farmers. — Although farmers as a class comprise a 
larger number than any other, yet whenever they have any public matter of 
especial interest to themselves, they are almost always obliged to go to one of 
another class or profession, in order to get their matter before the legislature or 
Congress. Men from another class or calling, who, of course, cannot fully know 
or appreciate the necessity of different legislation in regard to this or that farming 
interest, are the only resort, and poor help they often prove. Instead of this, 
farmers should be so educated and trained as to be qualified to do such work for 
themselves. Their occupation should take its proper position as a jprofession, 
and exert its proportionate influence, civilly and politically, as it heretofore has 
physically. 

Insect injuries to fruit treeSj and their remedies. — Insects rarely attack the 
most healthy and vigorous trees j hence the importance of effort to keep fruit 
trees in the most thriving state. The black louse, imbedded in the bark, lays 
her eggs, and covers them till hatched, then removes to another place and repeats 
the process. The grain lice are attended by ants which seem to milk them, 
living upon a sweet substance exuding from them. They are often killed by 
another insect which breeds within them, and is their constant enemy and our 
friend and helper. Many other kinds w^ere mentioned, and constant study of 
their nature and habits urged, as necessary to their extermination. 

Sources and application of manures. — It is hardly possible to over estimate 
the importance of this subject. The amount and quality of our crops are just in 
proportion to the size and quality of our manure heaps, which are the food our 
crops live on. Great loss has heretofore accrued by not having proper facilities, 
or using proper care to save the liquid manure, which, if properly applied, is of 
equal value with the solid excrement from all our stock. The solid has but 
about one per cent, of mineral matter, while the liquid has four per cent. Res- 
ervoirs for saving the urine were strongly recommended on account of the diffi- 
culty of saving it all by the simple use of absorbents. Covering manure with 
the harrow or cultivator, from two to four inches deep, is generally practiced 
now, rather than plowing it under to a greater depth. 

For all crops for which an early start and rapid growth in the first part of the 
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season is desired^ thorouglily decomposed barn manure is the best j otherwise 
raw manure may be used, and some loss avoided tbat usually occurs during 
decomposition wbere it is not mixed with the soil. Although some comrjiercial 
manures may be used to advantage under some circumstances, especiallv for 
turnips and other root . crops, they cannot be relied upon for ordinary purposes 
instead of common barn manure. 

Farmers should secure all the wood ashes they can to appl}^ as a top dressing 
to meadows or grain fields, but they should not be mixed with any raw or nnfer- 
mented animal excrements. More effort should be made to save all refuse matter 
about the farm or buildings, which may be converted into manure by compost- 
ing or otherwise. A proper application of cold water to manure heaps will pre- 
vent their " burning " but not their decomposition. 

Lice.— The common impression that leanness in flesh is the cause of lice upon 
farm stock is erroneous. Several instances were given whei'e the most hardy, 
healthy and fleshy animal on the premises w^as first afflicted with lice. Lice are 
the cause rather than the effect of a poor condition, and they are not transmitted 
in or by the blood or secretions of the system, as is said to be the case with the 
animalculse of the itch. They may be destroyed with a little care and attention, 
by the application of melted tallow and kerosene oil, mixed till soft enough to 
rub in easily at temperate heat. It should be applied once in three days to all 
parts of the animal where the lice can be found, and be continued so long as any 
remain. Ordinarily two applications are sufficient, as the lice are killed as soon 
as they touch it. 

What is jjlant food? — All that plants consume in their growth is plant foodj 
but then there are other things which cause them to grow. There may be suffi- 
cient nutriment within reach of the rootlets, but it may be in such a state or con- 
dition that it cannot be appropriated, just as a bushel of corn might stand within 
reach of a starving man having no teeth and he be not benefited by it. A pro- 
per proportion of acids, alkalies, &c., must be in the soil to modify and render 
palatable the mineral and vegetable matter Providence put there for the nourish- 
ment of plants. To this end the soil must, in a sense, breathe. It must be kept 
light and porous, that the atmosphere may thoroughly permeate it^ and produce 
the chemic.al changes necessary for the best subsistence of the plants, and to facili- 
tate the absorption of the falling rains for a similar purpose. 



Account tvith a half acre of corn. 

Dr. — To planting half day $0 75 

" two days' hoeing 3 00 

" 12 small one-horse loads manure 5 00 

harvesting and husking 5 50 



14 25 



Cr. — By 75 bushels of ears $52 50 

1,500 pounds of stalks 8 00 

" 3 loads pumpkins 3 00 



63 50 



Account tvith two acres ofivhcat. 

Dr. — To plowing and harrowing, and sowing $8 50 

half the value of 28 loads manure 1 - 14 00 

4 bushels seed, $12 5 interest, $6 18 00 

" threshing and harvesting 11 00 



51 50 
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Or.— Bv 35 bushels Vvlieat $96 25 

straw 12 00 

108 25 

Product of 34 acres of cornj potatoeSj &x. 

275 bushels of cars $205 50 

4 tons of stalks 60 00 

30 bushels of potatoes 22 50 

12 loads of pumplyns 0 00 



"294 00 



It cost 20 J days' labor, bat account of the other expenses was not kept. 

Best management of coivs before and after calving, — The whole subject may be 
briefly comprehended in the single word comfort. Whatever management or 
circumstances tend to afford the greatest net amount of comfort is best for them. ^ 
They should have that amount and quality of food which they relish sufficiently 
to lead them to eat their reasonable fill of it ; and it should possess such nutritive 
qualities that just that amount will keep them in a thriving condition. Their 
food should not be so concentrated as to fail to give them the proper stimulus of 
distention, nor the reverse ; so that in taking sufficient nourishment they must 
take an uncomfortable bulk of it. Ordinarily there is no better food for them 
than good, early cut hay ; i, e., well cured grass. The custom of beginning to 
mess cows a week before calving tends to an increased amount of blood in the 
system, which at that time is not desirable, as it favors inflammatory attacks. It 
is safer to diminish this tendency for a few days, before and after parturition, 
by rather lighter feeding. It is an en'oneous idea that calves should run with 
their dams a few weeks in order to bunt down the caked bag.^' No violence 
should ever be sufifered, and gentle rubbing and bathing with warm water is the 
most agreeable to the cow, and useful to remove inflammation. If the placenta 
is not discharged within sin hours bathe the small of her back and groins with 
warm water until it is dropped, or so long as there is unusual heat at those parts, 
avoiding violence and all powerful medicines for that purpose. 

Household conveniences. — Farmers are too apt to forget the inconveniences 
their wives are subjected to in the discharge of their duties indoors. They 
remodel and repair their barns, stables and farm implements as often as their 
own convenience and profit indicate, and buy new implements in the same way. 
They see the importance of it as they engage in their daily avocations. Are they 
as anxious that their wives should be equally accommodated in their sphere? 
Are not the labors of the latter often increased 100 per cent, for the want of a 
better cook stove, more tin pans, a better pump, easier access to the cellar, a more 
suitable milk room, more paint on the kitchen floor, new paper on the walls, 
scrapers and mats at the doors, a new broom, an occasional ride in the open air, 
suitable domestic help, &c. Farmers and their wives being one flesh ought 
always to remember and feel that their interests are one and the same — that they 
are equally responsible for the prosperity, success and respectability of tiie family, 
according to their relative circumstances and capacity. 

Ayrshire cattle. — This popular breed has existed as a distinct family in Scot- 
land for nearly 100 years, having been bred chiefly for dairy purposes. They 
are a hardy race, synnnetrical in fortn; speckled or striped with white, red, 
brown, and black colors j of good medium size ; energetic, kind and docile in 
disposition, easily fattened, long lived, and especially remarkable for milking 
qualities. It is claimed that there is no breed that ^vill yield so much milk, 



246 



AGRICULTURAL REPORT. 



butter or beef^ from tlic same amomit and expense of food; as tlie AyrsTiire — 
especially in hilly or swampy sections of the country. 

Lesson to farmers^ hoys present. — It is well tliat you have an interest to attend 
these meetings. You should be impressed with the importance of a good educa- 
tion^ and an agricultural education, now while you are young. Knowledge is 
power/^ as surely now as ever. Useful knowledge is power for good ; knowledge 
of evil may be powxr to your hurt. Strive to treasure up the knowledge acquired 
at these meetings. It will do you good in whatever business you conclude to 
follow. Let honesty be your guiding star. Be prompt to fulfil all engagements : 
bnt if circumstances prevent^ make satisfactory explanation. Be thorough in all 
your business. Be sure that every article that you raise, m»ke, or trade in, is as 
good as (or rather better than) represented. Eventually *4ionesty is the best 
policy," if policy is proper in regard to it. 

Ma^fte sugar ojjerations. — There is no branch of farming carried on with so 
little outlay for fixtures. Farms in Vermont will not average $40 in investment 
for all their sugar-making conveniences. Comparatively little improvement has 
been made in the maple-sugar business for two generations. The old troughs 
for catching sap have been displaced by tin or wooden buckets, and the hemis- 
% pherical cast-iron kettles by sheet-iron pans, for boiling, and the stone arch or 
■ straddle-pole by a brick arch. Notwithstanding this there is still great room 
for improvement, and the same evaporation, now requiring 14 hours, and the fourth 
of a cord of wood, may soon be done in six hours, with half that amount of fuel. 
Greatly improved evaporators will soon appear. 

MucJi. — What we in this vicinity understand by this word is a dark-colored 
fibrous vegetable turf or deposit, found in low places, wdiich have for a long 
period received the leaves, broken twigs, and decaying vegetable refuse from 
the surrounding hills. It is usually saturated with w'ater a large part of the year, 
and to render it useful as a fertilizer it should be thrown into heaps, and after 
remaining thus through at least one summer season to dry, it is drawn to the 
barn and housed, to be used as needed through the year for bedding, and as an 
absorbent of the liquid excrements of all fann stock. After it is thus saturated 
it is thrown into heaps with the solid excrements to femient, and by working over 
soon becomes an excellent compost for corn or other uses. When mixed with 
lime and ashes and allowed to ferment, it produces marked results, or mixed with 
plaster and salt it seems to be a useful fertilizer. .When applied to crops in a 
pure state it produces little, if any, effect. 

Horses. — For ordinary use on the farm and on the road VvC want horses of all 
work, weighing from 900 to 1,200 pounds, for driving in light buggies ^ 950 to 
1,000 pounds is large enough, but few of us (one-horse farmers) can afford to 
keep a separate horse for each kind of service required, so that a heavier one is 
more useful. 

We should turn our attention more to raising horses. The "Morgan/^ stock 
originated here, and for scores of years our town was noted for its superior horses, 
but other towns in the State now wear the honors we ought to enjoy. Many 
farmers are so situated that they could raise a good colt each year that would 
cost them but little, if any, more than a calf of the same age, yet worth four times 
as much. 

For my horse of all work I keep an English breeding mare, which I use aty 
least 11 months out of 12 each year, and yet during the last four years she has 
brought mo four colts, averaging in value at five months old $100 each, 
the last one bringing me over $125 before he w^as three months old; and, with 
care in the selection, I coupled her with low-priced horses at not over $8. 
During the time she has ^* vvell paid her way" by work, so that the colts are net 
profit. Almost any fanner with care, discretion, and judgment can do as well. 
The price of good horses is higher than ever, and annually increasing. 

The forego^ing is a fair illustration of what the Eandolph Farmers' Lyceun* 
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Merino Ram. Owned by COBTi KELST Sidner. Ohm. 
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has been doing each of tlie last six years, wliile annually it lias increased in 
interest and inflnence. No intelligent resident of tliis vicinity can question that 
its effects have been very perceptible and beneficial, and have not been confined 
to those only who have attended the meetings. The good influences have ope- 
rated through the whole neigliborhood, and to some extent through the ISIev/ 
England States, by means of the occasional reports of our meetings in the ^ 
weekly newspapers. 

These efiects are perceptible in the increased spirit of inquiry and investiga- 
tion existing ] in the greater number of agricultural books and periodicals paid 
for and read ; in the better employment of spare time in reading and writing, 
rather than in indolence and vice ] in the increased willingness of farmers' boys 
to sta}^ at home, instead of hurrying off to the city for other employment ; in the 
greater readiness to make experiments in all departments of agriculture, believing 
that all knowledge, except divine knowledge, is the result of expenment ; in 
the imxproved appearance of farms and farm buildings ; in the better adaptation 
and construction of buildings to the ends desired ; in the improvement of farm 
stock ] in the increased amount of bam manure made and stock kept ; in the 
increased fertility of the soil ; in the better quality and greater number of labor- 
saving implements ; in the improved household conveniences 5 in the good will 
and kind feeling promoted among the members, and through the community 5 
and in the development of the dormant energies, powers of thinking, reading, 
writing, and speaking, not before supposed to exist. These, or other like good 
effects, have been secured at the small annual expense of less than ten cents for 
each member. 

I know of no reason why such effects Vvould not result from a similar institu- 
tion in almost any other locality. One or two efficient men, understanding and 
appreciating the case, who would put their best energies into it, and always be 
present themselves until the organization shall have acquired that internal strength 
wdiich is sure to result from a practical knowledge of its benefits, is all that is 
needed to secure success. 



DIVERSITY IN AGRICULTURAL PRODUCTIONS. 



By Thomas S. Pleasaists, Peteusisuiig, Virginia. 



That the prevailing system of agriculture in every civilized country rests on 
a basis more or less rational, will not be controverted. There is reason why 
some sections should be specially devoted to the production of the grasses, 
including the cereals — in other words, to farming ; and others to what is termed 
planting. A controlling influence is also exercised by the species of labor 
employed in the cultivation of the soil. The order and exactitude requisite in 
conducting the operations of planting are thought to bo best promoted by having 
a sufificient amount of labor at the absolute control of the planter. This is 
especially true in regard to the management of cotton, sugar, and rice and 
partially, if not equally so, of tobacco. On the other hand the successful x^ro- 
duction of grain and grass admits of a ohango of operations from year to year ; 
and, indeed, of a reduction or increase of the number, temporarily, during the 
progress of the season. A few steady laborers, witli such accession of force at 
busy times as the occasion demands, are sufficient, under intelligent superintend- 
ence, for the general v/ork of the farm. But the conditions necessar;/ to success- 
ful*planting are of a more stringent nature. The loss of a few days at a critical 
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seaEon might involve the failure of the crop, or at least make all the diflerence 
in the result between profit and loss. Hence the planter must provide himself 
at the beginning of the year with the amount of labor requisite to meet all 
contingencies. With this under his control he is able to carry on his operations 
with all the precision of machinery. 

It was under such conditions as these that the planting interests of the south 
grew up and flourished, and attained an almost unexampled prosperity until a 
very recent date. Those who have not had the opportunity of witnessing the 
manner in which these industries were prosecuted, can fonn but a faint idea of 
the skill, judgment and capital necessary to success. It is owing to the 
absence of these conditions during the last three years, more than to any other 
cause, that almost every attempt to continue the culture, on a large scale, of 
the leading staples of the south has resulted in disastrous failure. The climate 
and soil are the same ; the planter has lost none of his skill ; the former labor 
of the country still remains, and the difference in expense between free and 
involuntary labor is not so important an element as to affect the general result, 
but it is the difliculty, or rather the impossibility, of regulating this labor in the 
most efficient manner which now constitutes the greatest impediment to profitable 
planting. 

In following this course of remark it is no part of the intention of the writer 
to express any opinion on recent public events. They have passed into the 
domain of history, and it may require 25 or 50 years to pass, before an intelligent 
judgment can be rendered upon them. It was deemed necessary, however, to 
state presentfacts and difficulties exactly as they exist for the purpose of drawing 
the deductions to which they inevitably lead, namely, the absolute necessity of 
abandoning, in great part, the old system of planting, and of substituting in its 
place such a diversity of crops as will enable the cultivator to derive from several 
smaller sources an equal or greater amount of revenue than was formerly derived 
from the cultivation of a single leading staple, to which everything was made 
subservient. For thoug-h it may take ye'dis to convince the "southern planter 
that what w^as fonncrly the source of so much profit must still continue, under 
favorable circumstances of season and prices, to afford him a handsome income, 
he will be convinced at last, and the sooner the better, that the planting 
business can never flourish again in the south under the altered conditions of the 
country, even if it were desirable that it should, which, indeed, may be well 
questioned. Not that the culture of cotton (for instance) or tobacco will be 
entirely discontinued, but the large plantation system has come to an end. 
Hereafter those staples will be grown, it may be, by many cultivators in limited 
amount to each one, though, perhaps, considerable in the aggregate, and only as 
one among a variety of productions entering into general culture. Cotton is 
now raised in many countries, and of a quality ap})roximating every year more 
nearly to that of the best southern staple, and cheaper also than it can possibly 
be grown here. In the natural course of supply and demand the price will 
eventually, and probably at no distant day, settle down at a very moderate profit 
on the cost of production ^ while, therefore, many landholders may raise a few 
bales, one, two, or three, where it can be done in an economical manner, and 
within the limits of moderate resources, the old plantations of a thousand bales, or 
five hundred, or even a hundred, are to be regarded as altogether of the past, never 
to be revived ; nor is this to be regretted. The effect was oligarchical, making 
the rich richer, and the poor poorer, while the tendency of the age is essentially 
democratic. For though the south has contributed enormously to the general 
prosperity and wealth of the country at large, the exports of her principal staples 
amounting to several hundred millions a year, it cannot be denied that there was 
too much inequality in her social system to be friendly to any general agricultu- 
ral improvement. Steady progress in agricultm'e can only be developed when 
the great majority of the owners of land occupy something like the same social 
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plane. It is under such influences alone tliat general intelligence becomes 
diffused among the people, and a spirit of laudable emulation in industrial pursuits 
is excited. In the planting districts, indeed, owing to the cheapness of land, almost 
every man may become the possessor of some portion of it 5 but, unless he has 
the means to cultivate it to advantage, he dwindles away in the shadow of his 
more prosperous neighbors ; his family, perhaps, sinking into poverty and igno- 
rance, and forming, with others of the same class, a degraded caste, from which 
not one in twenty is ever able to emerge. Whoever has carefully looked into 
the state of southern society can scarcely have failed to note these facts ; for, 
v/hile the upper classes have been distinguished for cultivation and refinement, 
and have furnished more than their ratio of men wh<5 have occupied high places 
of honor and trust in the government, the result has been the intellectual dwarfing 
of one-half the population. 

At first blush it may seem that, in so far as the prosperity of agriculture is 
concerned, the experience of Great Britain, where social irregularity prevails to 
a greater extent than here, does not support the positions herein assumed. It is 
believed, however, that there is nothing really conflicting in the two cases when 
brought fairly into comparison. With a dense population and a very limited 
area of land, w^hich is all in the hands of the few, the English proprietors are 
rigorous in the terms exacted of their tenants, which necessity compels the latter 
to accede to; if one should fail of compliance, others are ready and willing to 
take his place. Besides this, the proprietors themselves, out of their enormous 
revenues, are lavish in expenditures for improving and beautifying their estates. 
So that there is strictly no analogy in this regard between the tw^o cases, w^hile 
in everything else, by the unequal distribution of property, the depressing efiect 
on the masses is the same. It is the possession of property, of being well-to-do 
in the world, that makes all the difierence between refinement and intelligence 
on the one hand and debasement on the other — in a w^ord, between civilization 
and barbarism. 

The system of culture in the south develops the evils of exclusive planting 
in a striking manner. From the first settlement of the country it has been 
exhaustive instead of ameliorating. With an illimitable extent of territory, it 
was found to be more convenient and less expensive to open the virgin forest 
and bring it into cultivation than to improve the soil after it had begun to fail. 
If the south had not been by nature one of the most favored countries in the 
world, this course of rapid depletion would at no distant day — perhaps in another 
hundred years — have resulted in the general impoverishment of the land. 

Let us now contrast with this S3^stem that other system of agriculture which is 
founded on a diversity of crops; and in drawing the picture there is no necessity 
to travel far from home. Between the greater part of Virginia lying between 
James river and North Carolina on the one hand, and those portions of the State 
designated as "the valley" and the "Piedmont district'^ — the one situated 
between the Blue Eidge and the Allegheny mountains, and the other extending 
along the eastern slope of the Blue Ridge — on the other, we find all the ele- 
ments requisite to carry out our purpose. 

In southern Virginia the soil is light, kind, and pliable, perhaps not so rich 
naturally as that of the valley, (being of a later geological formation,) but easily 
rendered capable of producing almost any crop that may be committed to its 
bosom. The counties nearest the Blue Ridge have been remarkable for their 
fertility, and it is in them that most of the fine Virginia tobacco has been grown 
from almost time immemorial, while in the eastern section of this division cotton 
and corn have been the prevailing crops. This section of the State possesses, 
also, the great natural advantages of being intersected by many navigable 
streams,- furnishing the cheapest transportation for produce from within a few 
miles of almost every man's door to all the great markets of the north. It might 
be supposed that a country thus blessed would be in the enjoyment of the high- 
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est degree of prosperity ; hut there are comparatively few evidences of sys- 
tematic improvement. On tlie contrary, a mucli larger area of land has been 
abandoned to the slow rccnperative processes of nature tlian lias been brought 
under a course of amelioration. We see large plantations too unwieldy to 
improve further than lots devoted to special crops. Ko fields of grass, no atten- 
tion paid to stock or the accumulation of manures, but vast sums expended in 
the purchase of fertilizers, whose activity is exhausted in a single season. Instead 
of laying down meadows, the planters prefer to buy hay imported from the 
north. The quantity of the article sold in our market, and sent oftentimes hun- 
dreds of miles into the country, is something marvellous. The planter also buys 
his flour^ his meat, the whole stock of clothing for his family, his wagons and 
farming implements, even the butter on his table, and frequently the corn for 
his stock and his bread. Now, when the long list of articles is paid for, v/ith 
others still that n^ight be enumerated^ the amount of net profit remaining is sel- 
dom considerable, and sometimes nothing at ail. Casting our eyes now" over 
the rural, or purely farming districts, what a change do we behold ! We see 
the surface cut up into tracts of manageable dimensions, with large barns and 
commodious dwellings. We see the land under a regular rotation of crops ; 
fields of luxuriant grain and grass ; meadows yielding an abundant supply of 
hay ; fat cattle and productive dairies. We see flocks of sheep, fine orchp^rds, 
and evidences of thrift on every side. The owners, perhaps, derive no large 
income from the sale of any single item ; but, gatliering something from numer- 
ous sources, the aggregate amounts to a handsome sura, while, living more 
within their own resources; tlie expense of cultivation and family maintenance 
absorb a less proportion of the gross profits. Moreover, should any one crop 
fail, disaster cannot be expected to befall all ; but, under the most unfavorable 
circumstances, some one or more will succeed j and last, but not least, under 
ordinarily good management, the farm will increase in productiveness and value 
from year to year, wdiile the opposite is the case in regard to the plantation. 

It may be urged in answer to this, that the valley and Piedmont lands are 
naturally better adapted to grass and grain than those of tide-w^ater Virginia. 
This may be conceded. But if the same generous treatment had been applied 
through a series of years to our lowlands that has be^ bestowed on the farm- 
ing districts, it may be confidently afiirmed that the profits of agriculture therein 
would have been fully equal to any in the most favored localities ; and the 
truth of this assertion is susceptible of proof in numerous instances. It will be 
admitted by all intelligent agriculturists that lime forms the basis of every sys- 
tem of durable improvement. Here vv'C have it in abundance, in the form of 
rich and inexhaustible deposits of shell-marl underlying nearly the whole coun- 
try. In addition to tliis, the facilities of navigation are such that nearly every 
farmer can have what is known as agricultural lime delivered almost at his door, 
at a moderate cost. Farmers in certain localities have largely availed them- 
selves of this advantage, as, for example, along the margin of James river, 
where the soils once nearly exhausted by improvident culture have been so 
much renovated in the course of a few years — say after tvvo or three rotations — 
as to yield 25 or 30 or even 35 bushels of wheat to the acre, and this not on a 
few acres only, but on fields of hundreds of acres ; the land also being put in 
condition to produce heavy crops of clover and grass, and all this without the 
aid of guano. It may be doubted whether the results attained can be sur- 
passed in the far-famed Cumberland and Genesee valleys, or even in the fertile 
23rairies of the west. What the soils of tide-water Virginia chiefiy need is lime, 
either shell or stone, and with this at command, v/ith a generous course of 
improvement — such a course, for instance, as necessity compels wherever farm 
ing proper exclusively obtains — it is capable of being made one of the most 
desirable countries in the Vi^orld. The capacity of these soils for producing most 
if not all of the fruits of the temperate zone has been satisfactorily established, 
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and now, under tlie cliange wliicli has taken place in the whole labor s3T,teni of 
the sonth^ our onlj resource is a rational reform in the old methods of cultiva- 
tion. So far as the interests of eastern Virginia are involved, if the abolition of 
slavery should result in bringing about a revolution in our system of agricul- 
ture, it will prove an incalculable blessing, instead of a calamity, however stun- 
ning the blow may have been at the time of emancipation. 

The cliTiiato of this region is mild and genial. It is equally exempt from the 
long and rigorous Vv inters of the north, and from the protracted and relaxing 
heats of the summers far south. It is not intended to assert that the inhabitants 
are not liable to disease. Doubtless they have their share, which consists mostly 
of autumnal fevers; but, tahen together, it is believed the climate is quite as 
salubrious as that of other States on the Atlantic coast farther north. Consump- 
tion is but little known, and diseases of an inflammator}^ or typhoid character do 
not prevail to any considerable extent. The average duration of human life is 
believed to be quite as great here as in more elevated regions. But when the 
country becomes more thickly settled, the benefits of more thorough cultivation 
and drainage cannot fail to add to the healthfulness of the climate, and to render 
it as delightful as that of Italy, It has been ascertained from actual experience 
that the free use of lime or marl is of great benefit in correcting malarious influ- 
ences. 

Regarding, then, the geographical position of lower Virginia, w^itli its extra- 
ordinary advantages of soil and climate, and its unrivalled river system, it would 
seem that nature had pointed out the uses it was intended to subserve, in charac- 
ters so legible that ho who runs may read. Whatever can be growm elsewhere, 
as before observed, can be grown here, while the various products of the country, 
by reason of the difference of seasons, can be delivered in the northern markets 
several v;eeks in advance of those of a higher latitude. The superior quality of 
Virginia wheat, the flour from which retains its sweetness in all climates, is well 
known, and the earlj^ deliveries command from ten to twenty cents more per 
bushel than that from the northwest at a later period of the year. Beyond fruits 
and vegetables, but little has yet been done towards supplying the northern mar- 
kets with the early products of the south. This business, indeed, admits of 
almost indefinite expansion, for though continually increasing, the demand is 
always ahead of the supply. It has been prosecuted in the vicinity o:^ l^orfolk 
with extraordinary success for a number of yeats, and to soilie extent along the 
margin of the large water-courses, where the facilities, both for production and 
transportation, are equal to those of any other localitj- . The contiguity of exten- 
sive sheets of w^ater is a certain protection against the damaging effects of late 
frosts. Peaches and apples are considered among the most profitable crops that 
can be grown, as they are alw^ays in demand at high prices on the spot, wherever 
a skipper can navigate his craft. The early apples, from a thrifty and well 
established orchard, have been sold as high as a thousand dollars per acre. As 
there' is no limit to the demand, the farmer can scarcely err in devoting a part 
of his premises to the culture of this fruit, always being particular to select the 
very earliest varieties. In passing, it may bo well to give a caution against culti- 
vating any northern variety for domestic use in winter. Owing to the length of 
our seasons they anive at maturity too soon in the fall to admit of being kept 
for that purpose. 

It may almost be said that lower Virginia is the home of the sweet potato, for 
nowhere does it attain greater perfection. It grows to a large size, is rich in 
saccharine matter, and commands good prices. It is even economical to raise it 
as a food for hogs. The Irish potato also succeeds well, but this remark is 
chiefly applicable to the early crop, which is usually shipped to the northern 
markets. In regard to the late crop neither in quality or quantity can w^o com- 
pete with the north. 

Within the last two or three years some experiments have been made in the 
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culture of Lops, tlio results of wliicli are regarded as liigliiy favorable. It is 
believed hy those wlio have acquaintance with northern hop-j^ards, that this crop 
can nowhere be grown with more profit than in Virginia. It may be gathered^ 
cured, and put in iho market several weeks earlier than the northern crop^ and 
new hops always sell at a higher, price than those of the preceding year, or those 
of the same 3^ear at a later period in the season. A gentleman experienced in 
hop culture at the north, but now a resident of Petersburg, gathered last year 
upwards of 1,700 pounds to the acre, and shipping them early to New York, 
obtained $1 a pound for his entire crop, while the market price for the previous 
year's hops was GO cents. Our forests and old fields al^ound in cedar, which is 
everywhere preferred for ^'poling'' to au}^ other material. Without estimating 
the value of this crop by the results of one, or, indeed, several experiments, it 
promises far better returns than anything that can be realized from cotton or 
tobacco, and deserves at least the favorable consideration of those who are tied 
down by the force of habit to one or two leading staples. 

The raising of pork, which, in several of the counties of lower Virginia, has 
long been quite a profitable business, might be advantageously extended over 
the entire district. The bacon of Southampton county has the reputation of 
being the best in the State. It is made froni the pork of our native breed of 
hogs, which are mostly of small size, not exceeding 150 pounds in weight. 
These hogs arc reared in rather a primitive manner, running at large during the 
summer and fall, and feeding on the abundant mast of the forests. When the 
season for fattening comes around they are taken up and put in a pen, and corn- 
fed for a few weeks. Some farmers give a more generous treatment, by provid- 
ing a field or swjcession of fields of the stock, or black-eye pea — there are 
two varieties — on which to turn their hogs, as soon as the peas begin to mature. 
This is about the first of August. The fattening properties of this food are 
fully equal to corn, while the cost of raising it is but trifling. At the same time 
it acts as a valuable improver to the soil. What with the straw or haulm, and 
the droppings of the swine, the land is left in a fine condition for wheat. It 
may also be said of the pea, that it has been used as a, green crop for fattening, 
being second only to clover in its value for that pmrpose. It is, furthermore, a 
profitable crop to raise for market, being worth at the present time $3 per bushel, 
and seldom less than $2. A fair product is from 15 to 20 bushels per acre. 

Anotlier crop, coming under the same classification as the pea, and for which 
these soils are admirably adapted, is the navy bean. It is of easy culture, though 
requiring a better preparation, and has produced as much as 50 bushels per acre. 
It is now selling for ^4 a bushel — ^rather above the average price — ^but as it is 
always in demand, the market is not likely to be overstocked. 

The ground pea, or pea-nut, is another plant of easy culture, though, to raise 
it in perfection, the land should be dressed with either marl or lime, or with 
ashes, otherwise the pods prove abortive, or, in common phrase, are nothing but 
^'pops." Under careful and judicious management the yield is 50 or 60, and 
from that to 80 bushels per acre, worth from $1 50 to $2 50 per bushel. The 
market price at this time is $2 25. 

Now all these ought to be made sources of revenue on every farm, and if the 
writer has been guilty of no exaggeration, they would compare most favorably 
with any profit that can be derived from cotton or tobacco, even where these 
staples command the highest prices. The only advantage possessed by the lat- 
ter is that they are capable of being put up in a more compact form, and trans- 
ported to market with less trouble and expense. But as an offset to this the 
income derived from them comes in only once in 12 months, while the same 
imount of labor, divided among the articles enumerated would, it cannot be 
doubted, not only be rewarded by much larger returns in the aggregate, but the 
proceeds would be flowing in from time to time, affording the farmer the advan- 
tage of meeting the expense of labor as it becomes due, without the annoyance 
of falling into arrears, and being harassed by importunity for payment. 
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Eastern Virginia, it is admitted, is not a grass countiy, and until tlie present 
system of agriculture is essentially modified, it can scarcely be expected that 
much improvement will take place in the breeds of cattle and sheep. Hitherto 
they have ranged much at large, cropping the natural herbage of the fields, 
which at some seasons is very good. But the cattle are prone to contract bad 
habits; they never attain full size, and it is not in the nature of things that 
they should show distended udders. If they had the benefit of good pasturage, 
and were more carefully attended, a very marked difference would soon be visible. 
At any rate, they must for a long time form our chief, if not only reliance, from 
the fact that all cattle from a distance are extremely liable to be attacked by a 
fatal disease known as the "distemper." That they are susceptible of improve-- 
ment is evident from the fact that in the neighborhood of our cities they attain 
to fine proportion and become good milkers. The sheep, also, are altogether of 
the native stock, but they are healthy, and, in fact, are not known to be liable 
to any disease. The difficulty regarding the introduction of foreign cattle does 
not apply to sheep, but they have a formidable enemy in the number of dogs in 
almost every part of the country. 

Although the soils of eastern Virginia are not naturally so favorable to the 
production of the cultivated grasses as those of a stronger texture, they are 
greatly improved in this respect by the application of lime or ashes. But \^e 
have the promise of a valuable accession to the list, and a species which will 
grow freely on all our soils, in the Japan clover (Lespedeza striata J which has 
already extended over large districts in the more southern States, proving itself 
to possess extraordinary merit, both for fodder and grazing. It is not properly 
grass, but belongs to the leguminous family, like clover, to j\rhich it is nearly 
allied. From all the information which the writer has been able to obtain, 
both from published accounts and private correspondence, he is led to believe 
that this plant, so lately brought into notice, is destined to prove an inestimable 
blessing. It flourishes even in impoverished soils, and may come, in the course 
of time, to take the place of the unsightly brown sedge, which now disfigures 
so much of our country. At any rate it is worthy of experiment, and our farmers 
should take measures to procure at least a small quantity of seeds. 

In fine, nothing is wanting to make the whole of this region almost like a 
garden but to divide it into farms of moderate size, to be occupied by an indus- 
trious and intelligent population. " At this time not more, perhaps, than a tenth 
of the surface, if so much, is in actual cultivation, and the planters are so crippled 
in their resources that they would gladly sell off, aj; moderate prices, large por- 
tions of their now unmanageable properties. 



HISTORY OF AMERICAN INVENTIONS FOR CUL 
TIVATION BY STEAM. 



By Professor J. Brainerd, (Examiner in the United States Patent Office.) 



We learn from the " Abridgments of the Specifications relating to Steam Cul- 
ture" (in England) that on the 17th day of January, in the year of our Lord 
1618, a patent was granted to David Kamsey and Thomas Wildgosse for a 
machine which the patentees quaintly describe as — 

Newe, apte, or compendious formes or kinde of eng^ines or iDstriimente ancl other pfi table 
mven^ions, wayes and meanes for the good of our commonwealth, as well as to ploughe 
grounde without horse or oxen, and to enrich and make better and more fertill as well barren 
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peate, salte and sea sandc, as inland and upland grounde within our kingdomes of England 
and Ireland, and our domynyon of Wales, as also to rayse waters from anye lowe place to 
highe places for well watering of cittyes, townes, noblemen's and gentlemen's houses, and 
other places nowe much wanting water, with lesse charges than ever hath bene heretofore ; 
and to make boates for the carryage of burthens and passengers runn vpon the water as 
swifte in calmes,. and more saff in stormes, than boate full sayled in greate wynes. 

This was the sixth patent granted in England, of which we have any account, 
and the first one in which the great power of steam was put into requisition for 
the purpose of assisting in the cultivation of the soil. 

The cultivation of land is marked by three epochs. The first, in .the primitive 
age of mankindj was performed entirely by hand labor. In the second, that 
most valuable and ancient implement the plough was drawn by domesticated 
animals. This practice has prevailed to a greater or less extent in all civilized 
nations, has extended over a period of several thousand years, and is still the 
prevailing practice. 

So far as history gives us any information, the implement referred to at the 
head of this article was the first attempt at steam culture — the first effort of man 
to bring the great power of steam into requisition in the cultivation of the soil j 
and this effort, concerning which the patentees were so confident of success, marks 
the dawning of the third epoch in the cultivation of the earth. 

It would be out of place in this article, which chiefly relates to the use of 
steam as a motive power in the cultivation of the soil, to devote much space to 
the history of agriculture, or to dive deeply into the stream of facts concerning 
the ancient methods of tillage. 

In the early ages of man bis nomadic life rendered agricultural pursuits to a 
great extent impracticable f in fact, with a sparse population, in a tropical or temper- 
ate climate, the spontaneous production of the earth rendered it unnecessary, and 
as the population of the globe was confined to those regions where the products 
of the soil grow most freely, and where the abundance precluded the necessity 
for the exercise of that invention and skill now required to bring forth from the 
bosom of mother earth that daily bread which our Creator decreed should be 
earned by man by the sweat of his brow, the necessity for the investigation of 
those subjects that now demand his attention Vas not felt. 

Antiquarians are agreed that the earliest implement used for the cultivation of the soil was 
of the pick kind. A medial of the greatest antiquity, dug up at Syracuse, contained an impres- 
sion of such an imptemeHt, and its progfresa ismtil it became a plough has been recognized 
in a cameo published by Menestrier, on which a pick- like plough is drawn by two serpents. 
(Loudon's Ency. Ag., p. 5,) 

Various other relics of antiquity contain similar representations. There is 
reason to believe that the art of agriculture was canied to a high degree of per- 
fection in ancient Egypt, and that there was a corresponding improvement in the 
implements used in culture, but to what extent other power than that of human 
hands was brought into requisition we have no means to determine. 

As the population of the earth ijKa'eased, the necessity for a more careful till- 
age became apparent, and its importance cannot even' now be overestimated. 
No limit can be assigned to the increase , of population unless it be from the 
want of means to sustain animal life, and hence it follows that with an increase 
of human life, there must be a con'esponding increase of the means to support that 
life. 

The application of steam power to the propulsion of machinery for the pur- 
pose of travel and transportation has been proved a success far beyond the most 
sanguine expectations of its warmest advocates. Animal power cannot compete 
with it. It is as nntiring as the sun in his course, and when its day^s work is 
done it needs no rest, but is ready at a moment's warning to renew its task. That 
it is destined to supersede animal power, even in agriculture, there can be no doubt. 
As the earth becomes more densely inhabited it becomes more and more apparent 
that the available surface must be made to yield its 30, 60, or 100 fold in order 
that the increasing millions shall be supplied with food, raiment and habitation. 
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Oar wantSj too, have grown witli our numLers. Our limbs need coverings 
more complicated and costly than the skins wherein our primogenitors w^cre wont 
to envelop their sturdy frames ) our mansions no longer content themselves with 
simplicity, but cry out for sumptuousAess and elegance ; the speed of the faithful 
horse and enduring camel is forgotten, when compared wuth that of locomo- 
tion by steam. Therefore, we say to one patient tiller of the soil, " Leave thou 
the plough and furrovv^, and betake thyself to the spinning-wheel and loom ; 
weave us fine garments/'^ To another, " Drop thou the reaping-hook for a new 
field of labor ; build us high abodes." To a third, Forsake thou the plant and 
tree ; take the elements that God has given us, and develop their latent powers. 
Delve deeply into the earth, and bring forth her treasures of iron and coal j con- 
struct the mighty engine j chain the lightnings of heaven, and compel them to 
do thy bidding, carrying tidings of peace and plenty to the ends of the earth. 

There is little doubt that Avith the natural advantages of soil and climate, Avith 
a proper system of cultivation, the continent of North America w^ould be capable 
of sustaining comfortably the entire present population of the globe. Even now, 
with all its imperfections in culture, it furnishes bread for millions in Europe. 

No portion of the globe is better adapted to steam culture than the broad 
prairies of the west, and it is upon these plains that the great problem of steam 
culture must be solved. 

Since the granting of the patent referred to at the beginning of this article, the / 
efforts to obtiiin a substitute for the common plough, or the means for operating \ 
it, have been neither icvv nor unimportant. It were an arduous and perhaps a 
tiresome task to recount the various forms in which inventors have embodied 
their ideas of utility in this respect. The desiderata in this case, as perhaps in 
every other, have been to work well and w^ork cheaply. Perfect success has not 
yet been attained, but there may be nov,^ little pattering feet which will walk in 
the road thereto. 

For convenience I shall, in this article^ divide the- various modes of steam 
culture into classes, and assign to eacli a title the relevancy of which will 
appear as I proceed. 

The hauling plough, so called because the engine that operates the plough 
is placed upon one side of the field, and moves along a headland ; the ploughs, 
generally a gang \nt\\ two sets, turn furrows in the same direction in moving 
back and ibrth over the field. Upon the opposite side of the field is placed a 
movable capstan or w^indlass, which is moved forward upon a headland, and the 
ploughs are drawn back and forth by means of wire ropes or chains, as shown in 
figure 1. At each set of furrows the engine is moved forward upon the headland 
upon one side of tlie field, and the capstan upon the other, the width of a set of 
furrovfs, when the ploughs are drawn again across the field. 

This method of cultivating, or working the land by steam power, was first 
patented in the United States by E. C. Bellinger, of South Carolina, November 
19, 1833, but from some cause the invention nevej went into general use. 

About the year 1854 John Fowler, of England, improved upon this general 
plan of Bellhiger's, and was so far successful that a number of machines were put 
in operation. In 1856 and 1857 Fowler took out patents in the United States 
for his improvements, but up to this date but two of them have been brought 
into use in this country. As a special encouragement. Congress at its last ses- 
sion passed a bill allowing the introduction of steam ploughs free of duty. 

Another method of steam culture has been attempted, in whitth the engines arc 
designed to travel over the field, drawing the ploughs behind them, usuall}^ in 
gangs, raid many patents have been granted for alleged improvements in this 
mode of culture. Among the earlier of these adventurers may be named Henry 
Corning, 1850 ; David Eussell, 1855; Judd Stevens, 1858; J. D. Howell, 
1859 ; J). Crawford, 1857, and many others. 

Thek efforts at improvement have been du'ected chiefly to the conBtniction of 
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an engine that was capable of traversing the field, and drawing a gang of ploughs ; 
but hitherto insurmountable difficulties have been experienced. It has not been 
found impracticable to construct an engine capable of running over a common 
road, but in a cultivated field, where the soil is soft and yielding, it has been 
found that nearly the entire power of the engine has been expended in its own 
propulsion, and hence its inability to overcome the resistance of the ploughs. 

The cause of the failure of traction engines to perform their work in ploughing 
can be explained upon the following hypothesis : 

We will suppose that an engine of 10-horse power, full}' equipped for the field, 
will weigh eight tons. If it has four driving wheels of one-foot tread each, there 
will be 48 inches of effective contact with the earth. Now, a single fur- 
row, 12 inches wide and 10 inches deep, will present a resisting surface of 120 
square inches ; consequently the resistance, even with a single plough, would be 
greater than the applied traction power of the engine. 

But a team of ten pairs of oxen would be able to turn a furrow of prairie turf 
of the width and depth named, say at the rate of an acre a day for a single plough. 
Ten pairs of oxen would be equal to a 10-horse power engine, and their united 
weight, when fitted for service, would equal that of the engine — say eight tons. 
The foot of an ox has an effective contact with the earth of about eight inches, 
and we may safely estimate that one-half of the number of feet while under draught 
will be constantly in contact with the earth ; hence we have 40 x 8—320 inches ; 
that is, the eight tons' weight of the team is distributed over a surface of 320 
inches of contact, to balance against 120 inches of resistance in the furrow. 

An acre of land contains 43,560 square feet. A team turning a single furrow 
12 inches wide and 10 inches deep will, upon an average, travel one mile in an 
hour. A fuiTow one mile long and 12 inches wide contains 5,280 square feet of < 
surface, and hence it follows that the distance travelled by a team in ploughing , 
one acre, with a width of furrow of 12 inches, will be a little over eight miles, 
which is about a fair day's work. 

A steam engine of a stationary power equal to that of 10 pair of oxen must, to be 
equally effective for draught, have a corresponding amount of contact with the 
earth j that is, the weight of the engine must be distributed over 320 superficial 
inches of surtace in< order to be equal to a team of the same weight with the sau^e 
amount of earth contact. But an increase of surface contact would give a corre- 
sponding increase of power within certain limits — say to double the amount j that 
is, if an engine could be so constructed as to have 640 inches of traction surface for 
eight tons' weight, it would be capable of doing twice the amount of draught labor 
that it would with half that amount of surface. 

A word about the comparative cost of feed and fuel may not be out of place. 
A team must have periods for rest and recuperation equal to one-half of the ordi- 
nary hours of labor, aside from the legitimate repose of night. But it is not so 
with a steam engine. It is constant and untiring in its labors ; it needs no repose, 
but is ever ready^ for its task. An ox team cannot work upon an average more than 
8 hours in 24. ^ A single ox will consume as food the value of one bushel of corn 
a day, which would equal 20 bushels for the 10 pair every 24 hours. A steam 
engine of good construction, and of 3 0-horse power, can be run during a day of 16 
Lours by the consumption of an equal amount of corn as fuel at least I am assured 
of this fact by an engineer of large experience in building and running locomotives. 
An engine of the powernaraed, with a traction surface of 640 inches, according to 
the foregoing comparison, would bo able to draw two ploughs, each cutting a 
fun'ow a ibo^ wide and 10 inches deep, at the rate at least of one mile an hour, 
equal to the speed of an ox team, and by a relay of hands to work it could bo 
ran 16 hours in a day, ploughing four acres instead of one, (by the team,) with 
no greater consumption of food-fuel than would be required by the team. And 
there is a further consideration in favor of the use of steam in the business of 
cultivation. A team needs constant care, and costs this most to feed it when it 
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is of the least service. The short duration of animal life, and the risk of pre 
mature death, add not a little to the cost of animal power. 

The method of steam culture proposed by Bellinger, and subsequently 
improved upon by Fowler, of England, is probably the most feasible that has 
been attempted. But this plan, under the most favorable circumstances, is open 
to objections, and in many situations it cannot be brought into operation. If a 
traction engine could be constructed upon the plan hereinbefoi:e indicated, it 
would supersede Bellinger^s and Fowler^s plan of dragging the plough across the 
field by long ropes. 

In the earlier attempts at steam ploughing the great difficulty in the way of 
success, as before stated, was traction; and various plans were devised by invent- 
ors, both English and American, for the accomplishment of the desired object. 
The English early tried two broad-tired driving w^heels, but with the neces- 
sary weight of the engine the wheels sank too deeply into moist and loose soil, 
and of course failed. 

Mr. J. Boydell, of England, in 1846, constructed an engine that laid its own 
track as it travelled over the ground. This he accomplished by hinging together 
a number of stout, flat Avooden rails, so that they would form a polygon outside, 
and in the same plane with the driving wheels. These hinged rails were so 
attached to the wheels that they revolved with them, each rail in turn being laid 
down in front and taken up behind its proper driving wheel, thus forming a 
track, composed of an endless belt of short rails hinged end to end. By means 
of this ingenious expedient Mr. ,Boydell was able to get traction, but, unfortu- 
nately, at the sacrifice of a great amount of power. The annexed engraving 
exhibits clearly the construction and operation of these traction wheels. In 1854 
Mr. Boydell made some improvements in his machine, but for some cause it has 
never been introduced into general use, but, like many, others of its kind, has 
been laid aside. 

. About the year 1858 Mr. Thomas H. Burridge, of St. Louis, Missouri, a man 
of remarkable genius, invented and built a traction steam engine, intended 
chiefly for field culture. Ilr consisted, as will be more fully shown by the 
engraving, of a large cylinder, about 10 feet in diameter and 10 feet in length, 
and made of heavy boiler iron. A shaft was supported in the centre by means 
of rods or spokes at each end, and at equal distances from each end was secured 
an interior cog gear. 

Upon the shaft was suspended an iron platform, which preserved its pendent 
position by reason of its gravity. Two reciprocating steam engines were 
mounted upon the suspended platform, and by means of a pinion cog-gear, oper- 
ated by cranks from the engines, which cranks were placed at an angle of 90° 
from each other, tlie pinion gearing into the main wheel upon the inside of the 
cylinder, rotation and progressive movement was established. 

A gang of ploughs was attached to a framework in the rear of the traction 
cylinder, to which it was^ connected by arms extending backward from the cen- 
tral shaft.. The practical operation of this engine showed that it possessed suf- 
ficient traction power for the purpose intended, but its unwieldy character, and 
its want of adaptation for the performance of the work of a stationary engine, 
formed obstacles to its introduction into general use. 

In 1851 Messrs. Calloway & Purkis, of England, with a view to improve- 
ment in steam culture, constructed a neat locomotive, with two main traction 
wheels of IS inches' tread, with a truck forward for a steering apparatus. 

The engine differs in no important particular from those previously constructed 
in England designed for common road traction. To the rear end of the loco- 
motive frame, as shown in the figure, is connected transversely an iron frame, 
18 feet long, supporting at each end an axle, on which are keyed three cast-iron 
chain wheels, around which is passed the endless chain that carries the ploughs, 
to which rotation is given by the power of the engine, so that a relatively quick 
17 
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motion is given to the endless chain and attached ploughs as compared with the 
progressive movement of the locomotive. 

There are four ploughs attached to the chain, each capable of cutting a furrow 
nine inches wide, and, consequently, every entire revolution of the chain, with 
its ploughs attached, turns up four furrows, 18 feet long each, while the locomo- 
tive wilJ liave advanced progressively 36 inches. This operation being continu- 
ally repeated, the locomotive will leave behind it ploughed land 18 feet broad, and 
cut to any required depth, with a remarkable degree of accuracy. The lines of 
furrows thus cut wall be slightly oblique to the line of forward movement of the 
engine, but may be made at right angles, by a slight adjustment of the transverse 
frame. 

One patent has been taken out in the United States, by E. G. Otis, for improve- 
ments in this steam plough, but for some cause unknown to the writer it has never 
been put in successful operation. 

The plan invented by Bellinger, commonl}^ called cable traction^' and sub- 
sequently improved upon by Fowler, coijsisting chiefly in his balancing gang 
plough frame, has undoubtedly been received with more favor, and has gone 
more extensively into use than any other, especially in England. 

We are informed that there are now about nine hundred of them in operation 
in that country, and that one manufacturing establishment turns out four every 
, week. Part of these are sent to the continent, some to the East Indies, and two 
have been imported into the United States, one of which is in use in Illinois, and 
the other in Louisiana, and, so far as known, are successful. 

The recent act of Congress admitting steam ploughs to importation free of 
duty for one year, undoubtedly had reference to the Fowler plough ; though 
others have been constructed and used in England, among which was one put 
in operation by Williams & Smith, in which the engine was placed at the corner 
of the field and the plough caused to traverse around it by means of a cable and 
capstans placed at the other three corners, and moved inwards as the ploughing 
progressed. It will be seen that this plan differed from Fowler's only in this, 
that it went around the field; at every set of furrows the engine and capstans 
moving inward until the work was completed, w4iile that of 1 owler's traversed 
back and forth betv^^een headlands, upon which the engine and capstans were 
moved forward. 

Among the steam ploughs invented in this countrj'-, that of John W. Fawkes, 
of Lancaster, Pennsylvania, has probably attracted the greatest attention. The 
accounts that have been published of its power and performances seem, however, 
almost fabulous. Certain it is that the expectations and promises of its friends 
have not been realized, although ten years have elapsed since the date of his 
(Fawkes's) patent. 

The following description of the construction and operation of Fawkes's 
American steam plough" was written by Professor Alfred L. Kennedy, presi- 
dent of the Polytechnic College of Philadelphia, at its trial in Philadelphia, 
July 20, 1859, and published in the Albany Cultivator for September of the 
same year : 

The body of tLe engine consists of one horizontal, quadrangular frame of iron, about 12 
feet long by 8 wide, which rests upon the axles of a roller. This roller, which is six feet 
in diameter, and six feet long, is the driving-wheel of the engine. In front of the roller, and 
bolted within the frame, is the boiler, which is upright, surmounted by a dome and pipe, and 
60 constructed that steam may be got up in fifteen minutes. Thirty minutes, however, are 
usually required. Over and behind the driving-roller is a water tank, which is of the entire 
width of the engine frame, contains 12 barrels, sufficient to supply the boiler for five hours, 
and is so situated that when it and the boiler are full they counterbalance each other upon 
the roller. Attached to the frame in front of the boiler, and tapering forwards and slightly 
upwards like the bow of a boat, is a sheet-iron receptacle for coal. Here is also a seat for 
the fireman, the whole bow resting on two guide wheels, of 15 inches' tread, and four feet 
in diameter. Bolted to the under side of the frame, as frequently seen in locomotives, and 
on each side of the upright boiler, are the cylinders, each nine inches' diameter and 15-inch 
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stroke, the piston rods of which are so geared to the crack of the roller that it revolves once 
for every six strokes of the piston. Great regularity of motion, increase of motive power, and 
control over movement of the engine backwards and forwards are secured by this arrange- 
ment; while the g^uide wheels, which may be turued at pleasure by a steering wheel in charge 
of the engineer, almost at right angles under the bow of the machine, permit it to turn in a 
circle, the radius of v/hich is equal to the length of the engine, 18 feet. By a small inde- 
endent " donkey engine," which is placed between the tank and boiler, the latter may be 
lied from the former, or the tank itself be supplied through a hose from a well or brook. 
Into the beams projecting from the rear of the engine pulleys are let, over which chains pass, 
whereby a gang of eight 14-inch prairie ploughs is suspended ; a wheel on the beam of each 
plough regulates as usual the depth of the furrow, aud the whole gang may bo raised or 
lowered by a lever within reach of the fireman, who, with the engineer, constitutes the entire 
force needed to work the engine and ploughs. 

The machine was tested on timothy sod which had not been ploughed for seven years. At 
a given signal from the whistle the fireman lowered the ploughs to the ground, which having 
entered, they were drawn forward up an incline of about seven degrees. They were lifted 
promptly at the margin of the land appropriated to the trial, the machine turning easily ; 
again they were lowered, and the ploughing resumed in as short a time as could have been 
done with a single plough and a pair of horses. 

The mean rate of speed was four miles an hour, and the united furrcws wqxq nine feet four 
inches wide; a strip four miles long, nine feet four inches wide, equals 197,120 square feet, 
which, divided by the number of feet in an acre, gives almost exactly 4fQ acres per hour. 

In the Albany Cultivator for August^ 1859, we find the following editorial 
statement relative to the trial of Fawkes's steam plough, at the time and place 
before alluded to : 

The trial of a new steam plough recently took place near Philadelphia. It is the invention 
of Mr.. Fawkes, of Lancaster. It is attached to an engine IS feet long, 7 feet wide, and 
weighing seven tons, with upright tubular boiler. The engine rests on an iron drum six feet 
in diameter, and six feet long, inside of which is an axle extending from end to end. Tho 
ploughs are eight in number, aud are adjusted so as to lift up when the machine is turning at 
the end of a furrow, being turned and backed with as much ease as a common carriage. 
The two fore wheels are iron drums, '^i feet in diameter, and 15 inches face, to prevent the 
engine from sinking too deeply into the ground. The machine turned over eight furrows 
at a time, each a foot wide and of ample depth, going at a speed that showed it capable of 
ploughing several acres per hour. The work was perfectly satisfactory to the committee and 
spectators. 

Past experience has pretty clearly demonstrated that our traction engines have 
thus far failed to aflbrd tho requisite power to drive the common plough in an 
economical manner. Let us then further endeavor to ehow the cause of failure, 
and in so doing we shall hiive advanced one step towards correcting the evil. 

Fawkes^s locomotive was of the liii;h- pressure kind^ and carried two steam 
cylinders of nine inches diameter each, with fifteen inches stroke, consequently 
the maximum force was about eleven horse power. The weight of the locomotive 
was seven tons, about five of which rested upon the journals of a traction cylin- 
der sis feet in diameter and six feet in length. The amount of effective earth 
contact was, therefore, 72 inches. 

Eight yoke of oxen, weighing in tlie aggregate eight tons, (much below the 
standard weight,) are capakb of ploughing eight furrows of the width and depth 
named, at the rate of 88 feet per minute, or one mile per hour, and in doing this 
they have a traction contact v/ith the earth of 256 inches ISTow, v/ithout allowing 
any deduction for the consumption of power by the increase of speed from one 
to four miles per hour, it would require 1,024 inches of contact, or 32 pairs of 
oxen, to drive eight ploughs at the rate of four miles an hour. 

The resistance offered by one plough, in sward ground like that upon which 
Fawkes's plough was tried, is about 400 pounds. It requires one horse power 
to raise 33,000 pounds one foot per minute ; therefore, to raise 400 poun(& (the 
draught of a single plough) one foot in one minute will require one eighty-second 
( 1-82) of a horse power. Now, 3,200 pounds is 8 times 400 pounds, (the draught 
of Fawkes's eight ploughs,) hence it will take eight eighty-seconds (8-82) to 
move 3,200 pounds one foot per minute. 

Fawkes's ploughs v/ere said to mave at the rate of four miles per hour, which is 
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352 times one foot per minute ; therefore it will require three hundred and fifty- 
two (3(52) times eight eight3^-seconds (8-82) of a horse power to drive his 
eight ploughs four miles per hour, which is 34 J horse power, about 23 more than 
the maximum of Fawkes's engine, and this without subtracting anything for pro 
polling his engine of seven tons weight. 

It therefore follows that Fav/kes's engine, in order to come up to the standard 
of an ox team of equal tons weight, should have had an increase of traction 
contact of 184 inches over the 72 of the driving wheel, thus equalling 256 
inches, (which is that of the team under draught,) about a hundred less than the 
estimated power of Fawkes^s engine required to develop its full working capacity 
of 11 horses. Hence it follows that Fawkes's locomotive should have had a 
traction surface of 352 inches, instead of 72, and to this deficiency may. be 
attributed his want of success. 

There can be no reasonable doubt that steam power, with more perfect means 
for its application, can be made profitably available for the purpose of tillage, 
but the locomotive is yet to be constructed that is capable of yielding the results 
Bought. 

Before closing this article I shall offer some suggestions relative to such con- 
struction, with a view to a more perfect application of steam power in this 
direction. Among the various appliances to overcome the difficulties from want 
of traction may be mentioned the revohdng screw, operating not unlike the screw 
propeller in steamships. But experience has shown that the friction of the blade 
upon the soil consumed too much of the power of the engine to make its use sue 
cessful as a means of propulsion. A patent was granted to J. R. Gray, in 1857, 
for a machine of this character. 

In 1863, A. W. Hall, of St. Louis, Missouri, took out a patent for a steam 
plough, so nearly allied to cable traction as to render it worthy of notice, in which 
the points of novelty were directed to means for overcoming the hitherto almost 
insurmountable difficulties experienced from want of traction. The loeomotive, 
as will be seen from the engraving, consisted of a framework, supported upon four 
wheels, of suitable strength to bear the weight of the boiler and other parts of the 
nachine. As he did not depend upon the w-eight of his locomotive for traction, 
t w^as built as light as was consistent with the required power. 

There are two sets of rollers placed horizontally in pairs, transversely to the 
&ame of the machine, and rotated in opposite directions at a uniform speed, by 
means of two sets of cog gears, which are driven by t^^o reciprocating engines, 
located upon opposite sides of the boiler. The rollers are grooved in the centre 
to receive a rope which passes between them, and is held from slipping by the 
strong bite of the rollers. The rope is anchared at each side of the field to be 
ploughed, the anchors being moved forward on head lands as the ploughing pro- 
gresses. 

The ploughs are attached to the frame of the locomotive, which moves back 
and forth over the field by means of the bite of the rollers upon the rope, as 
before described. It will be seen that the rope forms a flexible track for the 
engine, the weight of which is supported upon orcanary bearing Avheels, the pro- 
gressive movement being due to the action of the grooved 'rollers upon the rope. 
This plan differs in no important particular from Bellinger^s and other cable trac- 
tion ploughs, except that the^ latter use a windlass instead of biting rollers, and ' 
that in HalFs the engine moves across the field, while in the others it is sta- 
tionary during the ploughing of the furrow. 

All of these efforts show a gradual advancement and foreshadow a final realiza- 
tion of the end sought to be attained. 

The common plough has, from time to time, been so much improved that it may 
now be accepted as the most perfect implement for preparing the ground for a crop. 
No other can compete with it in regard to the amount and quality of the v/ork 
performed, taking into view the time and expenditure of power. H, instead of 
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futile attempts to invent and construct implements intended to supersede the 
plough, the inventor should direct his attention to an improvement of the me.'ins 
for its economical use by steam powcr^ we might hope for results commensurate 
with the importance of the subject. 

A steam locomotive for farm purposes should be so constmcted as to be avail- 
able for other purposes than simply ploughing and cultivating the soil. Its 
failure in this regard would be fatal to its profitable employment. 

With a view to obviate the difficulties hitherto presented in the use of steam 
as a motive power in cultivation^ numerous efforts have been made to construct 
machines and implements that would perform the desired work in preparing the 
soil in a better and cheaper manner than the plough. 

It is not my purpose to enter very largely into a description of this class of 
inventions. The saving of ppwer by the means proposed is more imaginary 
than real^ for it should be borne in mind that the soil must be moved to- the 
extent required, whatever may be tlie instrumentalities brought into operation. 

The spading machines first invented were made to imitate^ as nearly as possi- 
ble, the same kind of work as that performed by the common spade when 
operated by human hands. 

A series of spades with long handles, monnted upon the rear end of a frame 
supported by traction wheels, were caused in regular succession to enter the earth 
and throw up the soil as the machine moved over the grouiid. In these, the 
power to operate the spades was derived from the traction wheels, by means of 
a series of cranks or cams, and the operation was the same, whether the machine 
was propelled by animal or steam power. In either case the power required is 
the same, and cannot, in the nature of things, be less than that consumed in 
moving the same amount of soil by means of the common plough. The idea 
that the spades, by working backward, assist in the forward movement of the 
machine, is simply hypothetical. 

Another question of no small moment is, that by no system of machine spading 
can the herbage be turned so completely ufider as by the plough. Spading 
machines have not hitherto proved successful. 

Another device, very nearly allied to the spading machine, consists of a rec- 
tangular frame supported upon traction wheels, with a revolving cylinder armed 
with spirally arranged shares mounted upon the rear end. This, on being put 
in motion by the progressive movement of the machine, digs up the soil and 
throws it back in a comminuted state. In some the cylinder is armed with spikes, 
and acts upon the soil like a revolving harrow\ 

In still another fonn the spading device consists of a large, heavy cylinder, 
revolving freely on jomuials, either within the frame of the locomotive, or attached 
behind it by hinged arms, the cylinder being armed with narrow-curved blades 
similar to a ditching spade, and as the machine moves over the ground, the 
weight of the cylinder presses the blades deeply into the soil, which is broken 
up and thrown loosely into the rear as the machine progresses. In some machines 
the traction cylinder is armed with hinged blades that are thrust out and retracted 
by means of camS, with a view to imitate the use of the spade by hand. 

The last species of these diggers which I shall particularly notice consists 
of a rectangular fi'ame mounted upon traction wheels. To the rear end of the 
frame a series of vertical shafts are secured, to which is given a rapid rotary 
motion, by means of a train of cog gears. 

To the lower end of these shafts are attached cutting blades, which, on being 
lowered into the soil, by their rapid motion, cut and disintegrate it to the depth 
required, by the progressive movement of the machine leaves behind it the 
mellowed earth. 

Although in the United States a large number of patents have been issued 
for machines and implements for steam culture, the efforts in that direction have 
not been crowned with success. The want of suitable adaptation in the devices 
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themselves, or tlie lack of power to drive tliem, is the probable cause of failure. 
A great majority of our farmers are men of moderate estates, and not pos- 
sessed of means to enter largely into a series of expensive and uncertain 

experiments. 

In England it is not so. There the leading agriculturists are possessed of 
large estates, and are, consequently, in a more favorable condition to bear the - 
expense of costly experiments. There, too. in the most densely populated agri- 
cultural districts, the land is kept under a better state of cultivation than in this 
country, thereby rendering steam culture more available and profitable. 

Here the virgin soil is soon exhausted by excessive cropping, and a new field 
of enterprise is sought. There the same fields must, from year to year, be made 
to yield the needed crop. Here the vast domain of unoccupied fertile ground 
invites emigration, and the necessity for a more perfect system of cultivation 
will not be fully ielt until our wasteful and slovenly system shall have been 
exchanged for one that is based upon more rational principles. 

Individual enterprises in agricalture must be merged into associative effort, at 
least so far as relates to the introduction of expensive steam machinery, for the 
purposes herein referred to. 

When mowing and reaping machines were first introduced, it was not deemed 
necessary that every farmer of moderate means should possess one. A number 
would join in the purchase of a machine, and put it in charge of a man skilled 
in the art of using and keeping it in" repair, and in this way a number of farmers 
could be served at much less expense, and with equal or greater despatch, than 
could have been done had every one owned a machine. 

Thus it was Vv^ith threshing machines — which w^ere taken from farm to farm, 
and used and kept in repair by men skilled in the business ^ and thus it will 
undoubtedly be in the introduction of steam power for the purposes of cultiva- 
tion. An engine, to become a profitable investment, must be so constructed as 
to be made useful in other departments of farm labor than merely ploughing and 
cultivating the crop. It must be inade capable of adaptation for driving a thresh 
ing machine, salving wood, grinding provender, churning, washing, pumping water 
indeed, almost all kinds of labor now performed either by hand or animal power 

If steam ploughing is ever to be made practicable, if the steam engine is to become 
generally useful upon the farm, it can only be so at a moderate expense. 
The errors in the attempts yet made in steam ploughing have arisen, perhaps, 
from making the steam engine too heavy, and on too large a scale." 

That the stearn engine is destined to supply the place of animal power, at 
least, in a great degree, in agriculture, there can be no doubt, and thus effect a 
great reduction in the expense of working the land, and become a powerful 
instrument in augmenting the productiveness of the soil. 

The following paragraph taken from a valuable work on the use of steam on 
farms, (The Farm Engineer, by Robert Eitchie, C. E., Edinburgh, Scotland,) 
is worthy of notice : 

Having now enumerated a variety of different pni-poses to which the steam engine maybe 
applied on the farm, and stated the simplest and most economical way of appl^'iug the first 
power to subordinate machines, any one who has paid even but slight attention to this 
subject must be convinced of the great capabilities of such a power ; nor need any alarm be 
felt against the use of steam (as is often the case in diminishing human labor) when thus 
applied to farm purposes ; as we may see that, in place of diminishing labor, the extended use 
must tend to increase the amount. No doubt it dispenses with manual labor for some pur- 

oses, but in most of these human strength is misapplied, and, it may be, health injured; 

ut it brings forward many new forms of mechanical operations whereby the people may be 
employed. I am well aware that maoy intelligent farmers entertam a prejudice against the 
use of subordinate machines, from their supposed complications of machinery. 

It must take time to dispel such opinions ; but the best way to do so is by those who use 
such machines and modes of application, showing by their good management the utility, 
success, and safety which attend them. Then will the use of different machmes be gradually 
extended, and what at first may have alarmed the farmer become a source of interest 
or amusement to him ; and what at first seemed a difficulty in management will soon 
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become a matter of dailv routine. There is, indeed, no class of men who know better the 
true value of economy than farmers, and they justly consider well and deliberately the nature 
of a declared improvement before they* embark on it: but once convinced and satisfied ot. 
the advantages of any plan, there are none who are more gregarious in opinion and more 
ready to adopt it. It will never be the fear of a little extra trouble or daii^r, which may 
be almost considered imaginary, that will deter farmers from adopting steam in every variety 
of manner and circumstances on farms, if they are satisfied of its remunerative advantages. 
Perhaps in no branch of the arts is there a better scope for invention, and, perhaps, less risk 
of mechanical science not being duly appreciated than in agriculture, if a knoAvledge of 
its advantages be once realized. 

It remains, then, to discover by what means such improvements may be made 
as will bring the great power of steam into general use in can-ying forward the 
art that lies at the very foundation of all our national prosperity. 

The implements of husbandry have reached a point of commendable utility, 
and we only need a coiTesponding improvement in propelling power to render 
their work eminently successful. " The wants of mankind at the present day 
demand a solution of this question. The point to be gained in this direction is 
the construction of a locomotive steam engine that will take the place of animal 
power in the leading business of fann work^ but more especially in the depart- 
ment of ploughing and cultivation. 

That engines can and have been constricted possessing the requisite amount 
of power no one will for a moment question. The main object to bo aimed at 
is to make them less unwieldy, and this can only be done by following out the 
ilidications of nature, both by the reduction of the weight of individual machines, 
and in the relative increase of traction surface. 
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From personal observation of the application of steam power in cultivation- 
together with a careful and extended examination of numerous reports by inspect- 
ing committees and practical farmers in Europe, who have had large expe- 
rience in its use, I am convinced that it can be adopted in this country with 
great facility and profit ; and that it is the desideratum, the great thing now 
needed, to raise and advance farming to the highest scale of prosperity and 
dignity, in which men of the best minds, highest culture, and broadest views, 
will deiiglit to engage and find scope for enlarged intellect and ambition. 
Pecuniary gain should not be the sole measure of benefits in estimating the 
value of any apparatus or system ; the facilities and leisure for mental elevation 
and enjoyment, with the increased dignity and efficiency in the profession which 
will be promoted by its adoption, are legitimate and w^eighty results to be 
regarded in determining the question of approval. 

The profession of agriculture is the foundation and support of all other indus- 
tries, and consequently the most important of all ; hence it should receive the 
encouragement of inventive genius and have all attainable aids of mind and 
machinery to make it useful, profitable, and attractive to the highest degree ; 
everything practicable should be done to raise it from its present character of 
dull drudgery to its just and proud position among liberal and respected pro- 
fessions. The delights of brain-work must, to a greater extent, relieve the toil 
of physical efforts ; mechanical or scientific power, wliicli can sufier neither pain 
nor fatigue, should be made, as far as possible, to take the place of animal mus- 
cles, which do suffer pain and fatigue and become exhausted. 
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Improvements in agricultural operations must keep pace with the progress of 
other vocations, such as manufactures, commerce, and the professions. Nothing 
should be left undone which we can fairly effect, to increase the yield, cheapen 
the cost, and lighten the labor of obtaining the productions of the earth j we 
cannot render too cheap or too plentiful the necessaries of life j while, at the 
same time, the operations of their production should be made as attractive and 
respectable as possible, that intelligent minds may find as much inducement to 
engage in this as in any of the other pursuits of civilized life. Mind must be per- 
mitted more and more to predomkiate over muscular labor, and, as far as may 
be, machinery must take the place of animal forces in farm operations, as in other 
pursuits of civilization. 

Unless the farmer keeps pace with the spirit of the age, uniting art with science, 
he will find him!self in an inferior grade, where he will enjoy Less of the bless- 
ings, treasures, and refinements of life, and endure more hard work than other 
classes ; for the experience of all enlightened communities proves that the neces- 
saries of life, as well as its luxuries, are cheapened and improved in the same 
proportion as the ingenuity of the mind guides the power of the muscles, and 
the mechanical powers supersede the animal forces. 

STEAM CXJLTUKE IN EUROPE. 

Steam power ha^ in Europe become extensively employed in farm operations 
generally, such as harvesting, threshing, and grinding grain, cutting feed, sawing 
wood, &c.; but the principal object of this article is to furnish a history, with the 
results of its application in the cultivation of the soil in different localities and on 
various kinds of landss, that parties may judge for themselves from their own 
standpoint and necessities whether to avail themselves of its use. It is not my 
purpose to advocate or favor any particular machine or system, but to state facts 
generally, and leave those interested to choose v/hich, if any, tackle or system 
will be best adapted to their particular case. 

I might multiply testimony upon the subject under a great variety of manage- 
ment and circumstances, showing equally varied degrees of success, but, as with 
everything else, the results depend upon the care, system, energy, and intelli- 
gence which are brought into the business as well as upon circumstances and 
conditions j and much depends, too, upon a wise adaptation of machinery and labor 
to the special requirements of individual cases. This paper will be confined 
almost entirely to facts, to practical experience, and oflicial reports, drifting very 
little into theory or conjecture. 

The earliest recorded attempt to apply steam power to the cultivation of land 
was stated by Mi\ John C. Sutton, of Shirley, at a meeting of the English 
Farmers^ Club, as published in the Farmers' Magazine, as follovvS : 

The first attempt appears to liave been made as far back as 1618, was revived in 1634, 
and, at various periods since, attempts of more or less importance have been made up to 
1854. We find m 1854 the late John Fowler ©xhibitiDg his steam draining plough at the 
Royal Society's meetings, and in the journal of that society is the remark, that surely this 
great power can be appiied to more general purposes, and we commend the idea to engi- 
neers and mechanics; and the suggestion has not been overlooked, as subsequent successes 
amply prove. 

As early as 1832 Messrs. Heathcote and Parker, of England, employed trac- 
tion steam engines in clearing and cultivating a largo tract of marsliy ground, 
lying between Manchester and Liverpool, which had been considered unreclaim- 
able by i.ny other means then at hand. 

It is computed that more than half a million dollars were expended in experi- 
ments for steam culture in England, up to 1858, before it bec/tmo a practical 
success ; and inventors in this country might not find it altogether useless to 
give careful study and attention to experiments and results in that country while 
pursuing eflforts to perfect machines adapted to our wants. 
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From several reports of committees; publislied in the journal of the Royal 
Society of Agriculture in England, for 1867, are condensed the following state- 
ments relative to the results of steam cultivation in that country, the facts given 
suggesting many useful hints to farmers : 

MR. EEED's EEPORT. 

The Royal Society designated three examining committees for three different 
sections of the country. Committee No. 1, consisting of three gentlemen, of which 
Howard Reed was chairman, was deputed to inquire and report the results of 
steam cultivation in the counties of Norfolk, Suffolk, Cambridgeshire, Hunting- 
donshire, Essex, Surry, Kent, Sussex, and Hampshire. They examined 36 farms 
on which steam power was used in cultivation, and completed their duties in 22 
days in the month of September, 1867. Mr. Reed remarks, in the opening of the 
report, that the superiority depends not so much upon the power itself as upon 
the party that wields it. One successful steam farmer said to the committee that 
he had been over some steam cultivated farms without perceiving any decided 
advantage, and he had been over many others where he discovered as many 
advantages as he could show on his own place ; hence, in some instances, steam cul- 
tivation is not a profitable investment, not from any defect of powder or mechan- 
ical construction, but because parties do not take the advantage they might and 
should take in the management of it. Here, as elsewhere, success is obtained 
only w^hen one combines with right business habits a fair knowledge of principles. 
And, Mr. Reed continues, this entu'ely concurs with our experience everywhere, 
in steam as in other farming. 

Much difference of opinion was encountered as to' the character of the soil j 
almost invariably it was represented as unusually heavy, and for this reason one 
question was often asked, " How many horses do you use in ploughing to a depth 
of 6 inches ?" The answers, vdih our personal observations, enabled us to some 
extent to classify the farms according to the textm^e of the soiLs. 

Mr. Allen, the owner of one farm examined, spoke very confidently of the 
increased bulk of his crops since the application of steam; but he experienced 
just those difficulties with which any one would expect to meet in attempting 
to cultivate a heavy-land farm not well drained — these hindrances being much 
increased in a rainy season. The work done by him, during the day of 10 hours, 
with steam plough or cultivator, was about S acres, ploughed S to 12 inches 
'deep. After the harvesting of the hay crop, July 1, 323 acres w^ere ]3loughed 
and cultivated, though not more than 20 acres could have been done without 
the steam power, and it was all well cleaned and in fine tilth for straw or root 
crops. 

Another farm visited w-as Mr. Harvey's, with soil of such tenacity that three 
stout horses had enough to do in turning a furrow slice 7 or 8 inches deep. 
Mr. H. does not agree in the opinion of some of his neighbors as to the 
unprofitableness of thorough draining. During the first year of his experience 
with steam he met with every conceivable accident and hindrance, and the 
expenses for repairs were frightful j yet he stuck to the machine through all 
adverse circumstances, trained himself and his men to the use of it, and success- 
fully outlived the jeers of those who are always ready to depreciate the efforts 
of men of progress. Breaks or delays are seldom or never known now ; during 
a day of 10 h(jurs 8 to 10 acres are ploughed to the most desirable depth ; wheat 
stubble broken up 15 inches deep, and increased yield obtained. He has done 
contract ploughing for his neighbors 9 to 10 inches deep, at 125. per acre. In 
August he jjloughed in 17 days 113 acres, 10 to 12 inches deep, at a cost of only 
<£26 10s. for the manual labor required in doing it. 

Mr. Wallis, another steam farmer, in comparing horse-labor with that of steam, 
in case of deep work, says there is no doubt about the great advantage of the 
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latter. The Marquis of Tweedsdale's great plough, worked with 12 horses, got 
over about half an acre a day, but the seven-horse power engine did 3 acres 
a day to the same depth, with about 50 pbunds of steam pressure. Mr. W. 
thinks that upon farms of 300 acres it will pay to have steam tackle. His 
experience shows that not only is the yield of wheat increased about 4 busliels 
to the acre, but its quality is improved and market value increased j the root 
crops and clover also are improved ; the work is not only done with greater 
despatch, but with more certainty at the best possible time ; once it was difficult 
to say when even four teams would finish a 20-acre field, on account of precari- 
ous weather, but now, with steam^ the time of finishing a large field can be cal- 
culated within an hour. 

Mr. Ruston has derived much advantage from steam culture, being able to 
turn up deep subsoil, with a plough made pui-posely for it, to the depth of 15 or 
18 inches; he claimed largely increased yields, and greater breadth cultivated, 
since he employed steam ; he says he obtained full one-fourth more an acre of 
barley and wheat ; he also realized the advantage of despatch and seasonable 
work; steam" had saved his crop more than once, and given him the benefit of 
having his seed put in properly as well as seasonably. 

Mr. Smythe, at Newsellsbury, county of Herts, was visited in September: Kis 
farm consists of 700 acres arable land, and 50 acres of pasture; extending over 
an undulating surface, with many steep inclines, part loam, light soil, and stiff 
clay ; part cotild be ploughed with two horses, and portions required thfee hofses 
to plough 5 inches deep. Water was scarce, being brought three miles for 
the engine. He says steam enables him to get crops where before he had to 
fallow one season. By deepening his soil he gets increased crops and better 
quality, with greater breadth cropped. 

After having gone over and completed the examination of this list of farms of 
various soils and locations, Mr. Reed proceeds to state at length the conclusions 
arrived at by the committee, which have been condensed as follows : Upon heavy 
and medium soils the benefits of steam cultivation are greater and more apparent. 
A deeper culture is efiected than it is possible for horses to make, producing a 
highly beneficial change in the texture of the soil. It secures additional efficiency 
of drainage; augments the value of manures applied; brings into operation from 
below latent properties of fertility ; fits the land for the growth of greater variety 
of crops; renders it more fit for pasture; and allows of a greater number of con- 
tinuous crops. 

Instances of these improvements and their advantages are not single or unfre- 
quent, but general wherever tried. Another perceptible result is the rapidity 
with which farm- work is accomplished ; not only are the operations done quicker, 
but better, and at less expense ; all collateral movements have imparted to them 
a speed and a "whir" characteristic of steam; men acquire the prompt, active 
habit of doing the day^s work within the day, and not leaving it for to-morrow. 

Steam is thus working a revolution in fam practice, and in the character of 
the rural population, who are being trained for the age of machinery in agricul- 
ture ; and with this celerity of motion will be coupled accuracy, promptness, 
reliableness, and certainty as to amount and time of accomplishment, which are no 
small advantages. 

To the lighter lands it had been .generally considered that steam was not 
adapted, and its progress hitherto in such districts has been comparatively small ; for 
it seems to have been assumed, but somewhat hastily, that land ploughed easily 
by a team of horses is no place for steam ; yet those light-land farmers who have 
fully tried steam, even with the apparatus adapted particularly to heavy lands, 
have formed a difierent opinion, as the deep culture which drains and relieves 
a wet soil in a rainy season also benefits a dry or burning soil in a dry season, 
by allowing needed moisture to rise from below, while what little falls on the 
surface is sooner absorbed and more fully retained. But heretofore steam has 
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been applied to light lands under disadvantages, and no one knows fairly ivbat 
may be done on such lands until implements adapted expressly to them have 
been tested. 

ME. Clarke's report. 

Committee No. 2, of which J. Algernon Clarke was chairman, was deputed by 
the Royal Society to report the results of steam tillage in the counties of North- 
umberland; York, Lincoln, Nottingham, Stafford, Salop, Flint, Montgomer}^, 
Worcester, Warwick, Gloucester, Somerset, Dorset, Wilts, Berks, Oxford, Bucks, 
Bedford, and Northampton. 

The report of this committee embraces the experience of about 140 practical 
farmers who have used steam in cultivation upon an area of about 66,000 acres 
of arable land of vaiious kinds, composed of farms differing in size from 200 to 
2,500 acres, upon most of which steam has been thoroughly tried, with very 
general satisfaction and success. 

Mr. Clarke remarks in the outset that it is high time to disabuse ourselves of 
the impression that steam tillage apparatus is novel, and therefore to be loaded 
with doubt and distrust; on the contrary, it has settled experience on its side, 
and is amenable to similar rules of calculation and esteem as other machinery, 
for steam ploughs have been in use long enough to give us trustworthy data of 
their usefulness. Mr. darkens report is divided between light and heavy lands j 
and he says, comparatively little really light soil was seen under steam cultiva- 
tion by the committee ; lience the report is not so complete upon the latter as 
upon heavier farms. 

In 1858, when steam tillage was in favor only with men of advanced ideas 
and liberal foresight, Mr. J. F. Edwards, of ^^Taubolt farm," Northamptonshire, 
ventured upon the purchase of a set of the Woolston steam-tackle, consisting of 
a windlass, ropes, &;c., with a three-tined and a five-tined cultivator, Fowler^s 
three-furrow plough, and Hornsby^s eight-horse portable engine, the cost of the 
whole being £500 ; and he found no difficulty in teaching his ordinary farm 
laborers to manage the apparatus successfully, the hands necessary to work it 
being three men and three lads, at an expense of only 105. per day for the labor. 
Mr. Edwards^s farm contains 300 acres of arable land, loam, on clay sub-soil. 
Before the employment of steam power he used three horses and ploughed 4 
inches deep. Since the adoption of steam he has worked about 200 acres annu- 
ally, ploughing 7 to 9 inches deep, at a cost of 85. to 125. per acre. His 
decided testimony was that the work is better done, the land warmer, dryer, 
more forward, and not so " starved," and the crops larger and finer. The great- 
est advantage is found to be on his strongest and heaviest land, the portions that 
had been badly drained being now the best ; the texture of the soils is changed 
for the better, and the land ploughs much easier year after year. He said the 
only thing amiss with him is that he needs a ten-horse power engine, instead of 
the eight-horse machine. 

Mr. Sowerby^s farm, in Lincolnshire, embraces 650 acres of amble land, loam 
on clay, upon which ploughing to the depth of 4 or 5 inches is stiff work for 
a pair'^of horses; his fieldis 20 to 30 acres. Mr. S. expressed himself fully 
satisfied with the results. His ploughing costs 6s. to 85. per acre, the cultiva- 
tion somevv^hat less j but the great advantage is that the drainage is better, the 
land cleaned of w^eeds and thistles, the soil permanently improved, and, conse- 
quently, a decided increase of crops. 

Mr. Dring, of Lincolnshire, at first used similar tackle to the above. He has 
worked several farms; lands, part of them strong alluvial, part flinty, with 
some marsh ; surface level and uneven, some hilly ; fields 6 to 26 acres. Later 
he worked with Smith & Chandler's ten-horse powder; average day's w^ork 
in small fields, 6J acres ; in large ones, 10 acres. Mr. Dring lias not parted 
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with his horses, and yet is satisfied with the advantages of steam culture, as 
it always " brings him in time with his crops^ both seeding and gathering." 

Mr. W. J. Edmunds^s place, in Gloucestershire, was found to be one of the 
best examples of completeness and expedition in steam tillage met with in the 
compass of the tour. . He occupies about 1,000 acres arable and 200 grassland, 
in fields of 10 to 35 acres, tolerably level ; soil, stone-brash, sandy loam, clay, 
and limestone ; uses Fowler^s 14-horse power and anchorage, long and short 
rope tackle, four-fuiTow plough and six-tine cultivator, with set of drags, &c, ; 
whole cost, short of 661,000. Mr, Edmunds says the average cost of the tilled 
lands is about 45. per acre for ploughing and 26-. for the cultivating and drag- 
ging. He finds the advantages to be improved drainage, cheaper tillage, sea- 
sonable performance of the operations, with more surface tilled and increased 
yields ; his greatest benefits being obtained on stiff soil and with wheat and 
oats, as well as roots j the crops all being more equable, from the more even 
preparation of the ground and the more uniform seeding. He gets out of his 
engine the following, large amount of work : on heavy, stiff lands it ploughs or 
digs 8 acres a day ; on lighter, 10 acres (one acre per hour) a day. This is 
the average daily work, though the machine often ploughs 60 acres a week ; the 
total cost, including interest, is 85. lOd. per acrej of cultivation the engine does 
18 acres, though varying from 15 to 25 acres per day, at a cost of 3s. Sd, to 
45. 6d. per acre. Finding plenty of work on his 1,000 acres for this machine, 
Mr. E. expressed the purpose of procuring another tackle to start steam cultiva- 
tion on another farm, the first not being sufficient for two large farms. 

Mr. John Walter, of Berkshire, employs steam tillage on his "Bearwood" 
farm, of 400 acres arable land, and 300 pasture. The land is tolerably level, 
in fields of 20 to 100 acres, being chiefly a reclaimed heath, of various soils, 
light and gravelly, and loam, with clay sub-soil. His course of husbandry 
embraces about one-fifth roots, balance grains. The chief benefits he finds from 
steam cultivation are : more thorough tillage, increased crops of turnips on stub- 
ble, tares, &:c., which have increased his other crops. His tackle consisted of 
Clayton & Shuttlcv/orth's ten-horse portable engine, with Howard's three-furrow 
plough, windlass, five-tined cultivator, and set of haiTows, with ropes, &c., all 
costing 6e716; and the results of its performance have been entirely satisfac- 
iory, in view both of diminished expenses and augmented produce. 

The Duke of Marlborough, Oxfordshire, has employed steam cultivation since 
1861 on loam land, with sub-soil of rubble rock ; a fann of about 760 arable 
acres, and 1,600 in grass and pasture, tolerably level, with fields of 30 to 40 
acres. His apparatus consists of Howard's three-fuiTow plough, five-tined cul- 
tivator, windlass, ropes, &:c., drawn by a ten-horse portable engine, which breaks 
up an average of 9 to 10 acres a day, at a cost of 45. 3d. to 5s. per acre, pro- 
ducing improved texture of soil and increased yield. Experience of five years 
on some 5,000 acres, wherein this machine has done over 1,000 acres a vear, has 
convinced the Dul^e and his agent, Mr. Napier, of the great utility and profit of 
steam cultivation. 

Such are the committee's opinions and experience in regard to the results of 
steam tillage on medium and liglit lands ; and Mr. Clarke further remarks : 

In many licrht land and other districts, now popularly supposed to be unadapted to 
steam tillage, we have not the least doubt that it only requires that the machinery be 
practically adapted to these particular kinds of land in order that it may be as completely 
successfal as in other soils, and to win its way to success in all directions. 

The following is a synopsis of Mr. Clarke's report, particular^ on some of 
the farms denominated very heavy land farms. 

Mr. F. W. Bignell, of Stony Stratford, farms 222 acres ; the soil and sub- 
soil are a heavy, tenacious cla}' j he has had several years' trial with steam 
tillage, and it has banished the bone fallow altogether, enabling turnips, mangolds, 
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&0., to be grown instead, and the fallow crops are clean and prodactive. With 
an eight-horse engine and three-tine cultivator, fonr to five acres are worked, 
and seven in long days, on fields of 20 to 30 acres. Among the chief bene- 
ficial results on this cold, stifi-clay farm is a much more effectual drainage, 
caused by the deeper stirring of the ground, with this stout steam ploughing, 
producing warmer and dryer soil ; the old high backed-up furrows and lands are 
levelled, and still the water does not stand any wlioro on the surface, as formerly, 
under the old horse-ploughing, even in a wet time; and altogether the advan- 
tage of steam culture has been very considerable. 

Mr. William Lavender, of Bedford, has had eight years' experience with 
steam, mider thorough, busiiiess-like management. He oceupies 550 acres of 
arable land, strong clay and loam, on clay sub-soil, and always more or less 
wet, until the application of deep steam ploughing ; and his decision is that all 
heavy lands should be w^ell " steamed," and were he now without a steam plough 
and cultivator he certaiuly would buy one to-morrow ; as to drainage, he says 
this deep ploughing makes decidedly the dryest ground, giving the largest yield. 

The farm ol Mr. James Bartlett, of Northamptonshire, was visited and exam- 
ined, one chief object being to learn the practical working of the Woolston 
implements, and a peculiar form of windlass made by Edward Hayes, of Stony 
Stratford, the great advantage of which was said to be in the fact tb at relays of hands 
might be worked, while the steam horse never got weary, though never pulled up 
for rest during the 24 hours j it appearing that Hayes' method does for the sta- 
tionarj' engine system what two engines do for the moving engine system, by 
abolishing the risky practice of signaling when both cannot be seen, whereby 
the work of ploughing can proceed in dark and foggy weather, by dusky twi- 
light, or even by moonlight, with perfect safety to machinery and men. The 
rate of work on this farm is 5 to 6 acres a day with a three-tiner, and 8 
acres with a five-tiner, the soil being stiff clay, taking fom- horses to plough six 
inches deep. 

Mr. J. C. Robinson^ of Bedford, occupies 400 acres arable land and 200 acres 
pasture^ part of the surface is flat, some very hilly; soil, generally very heavy 
clay, with subsoil of gault or drift chalk-stone ; fields, 5 to 42 acres. Dilr. R.'s 
experience extends over a period of seven years. At first he worked a Smith's 
cultivator three years — then seeing that his neighbor Pike could break up his 
land and form a good seed bed by going once over it," with Howard's cultivator, 
while he, with Smith's, " had to go twice over his land," he purchased Howard's 
implement. An eight-horse engine cost <£255 and the apparatus cost «5£250, every- 
thing included, making a total of ^505. The average land worked, 5 to 7 
acres a day, and at a cost of about 5s. 9d. per acre. He gets better crops, which 
he attributes mainly to more work being done in dry weather and early autumn. 
Mr. R. is in favor of deep ploughing and thorough drainage, which makes dryer, 
warmer land • and he says clay land should never be worked at all except when 
it is dry ; for if moved when dry the air works deeper into and through it, making 
it more mellow, and promoting better gro^^vth. 

In reading over the many reports, &c., from the scores of farms where steam 
trials have been carefully made, I find that the uniform testimony is to the same 
point, that deeper ploughing modifies the effect of drought, secures better drainage, 
affords longer time for working greater breadth and thus insures larger yields 
of all crops. 

Mr. Thomas Re vis, of Buckinghamshire, occupies 800 acres of arable land, 
of loam, gravel and clay, some very heavy and stiff, on clay and chalk subsoil ; 
surface, mostly level j in fields of 20 to 60 acres. He uses a ten-horse engine, 
with Hov/ard's tackle. His average work is 6 to 8 acres a day. He says 
the greatest advantage of this deep steam-tillage is the better drainage and 
improved texture of soil. He uses his steam apparatus more particularly after 
harvests, to cultivate 100 acres for wheat, and if for no other purpose he would 
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not be without it. The weather was so wet that he could not have put in his 
wheat but for the expeditious work of the steamer. 

Johu W. Pell, of Thrapson, states that the great gain which he finds in the 
use of steam consists in a better drainage of the heavy staple, bj breaking up 
the hard-panny subsoil," and thus bringing a greatly increased root crop ; while, 
also, the grain crops have been increased to the extent of 6 bushels to the acre 
above former production. Such handsome results having accrued it matters very 
little whether or not steam-tillage costs a few pounds more than the old horse- 
tillage, which it has displaced ; though it is not certain at all that the cost is 
increased by steam over horses. 

Owen Wallis, of -Northampton, occupies a farm of 375 acres arable land and 
28 pasture, with a large grazing farm at some distance away ; and he has had 
five years' experience with steam cultivation. The largest portion of his farm is 
clay loam, on stiff clay subsoil, containing flints and pebbles ; four fields of stiff 
clay; surface, gentle slopes, without steep hills. In 1861 Mr. Wallis bought a 
Fowler's fourteen-horse engine, with plongh, cultivator, drag-han'ow, ropes,reel, &o. 
With it from 300 to 400 acres have been grubbed or ploughed each year ; alto- 
gether about 2,000 in five years ; the daily performance averaging 6 acres with 
the digger or plough, and 12 acres with the cultivator, being done much more 
cheaply and much better than by any horse power. At the beginning of the fallow- 
break the cultivating was done 6 to 8 inches deep, whereas now the digger 
is put in 9 to 10 inches deep. By the use of steam Mr. W. gets five crops, 
where before he got only four, the fields then lying fallow once in five years; 
but noAv the deep ploughing, effected by steam, brings up new earth, which, 
mixing, renews the old soil, and obviates the necessity of fallow ; and herein is 
another gain, getting an additional yearns crop, as well as increased annual yield. 

The operations of James W. Watts, in Northamptonshire, are extensive and 
varied, and present as fair a showing of the effects of steam tillage as any place 
examined ; and the results are therefore given in fuller detail than in most cases. 
Mr. Watts occupies 570 acres arable land and 400 in grass, the soil, for the most 
part, being a strong poor clay, on a tenacious clay subsoil, with occasional 
patches of red land, of more productive quality ; the surface is hilly with many 
steep slopes, even preventing one end of the headland being seen from the oppo- 
site headland, thus rendering sharp practice necessary with the steam-plough sig- 
nals; fields, 30 to 65 acres. This tackle, purchased in October, 1861, consists of 
a fourteen-horse Fowler engine, anchorage, ropes, &c., with a four-furrow plough, 
seven-tine cultivator, &c., the whole costing d€9 45. The cultivator is used more than 
the turn- over plough, the principal operation being to break up stubble grounds 
in autumn and cross them preparatory for green spring crops. On clean land the 
plough, with digging breasts on, is the best implement for this autumn work, to 
be followed by the cultivator crosswise in the spring. With steam at 80 pounds' 
J)ressure, using 10 to 11 cwt. coal per day, the work done is 5 to 6 acres 
ploughing, or 8 to 11 acres cultivating. Suniming up all the expense, 
including w^ear and tear, interest, &c., the cost per acre is 75. against 165. for the 
same by horse power, though the former is better done than the latter. The 
permanent effects recognized on this farm are shown in the better drainage, dryer 
soil, broader smiace sown, the high furrows or ridges levelled down, ne water 
standing on the surface as before, even after the heaviest rains, the average rain- 
fall being 26 inches ; increase of yield, and a still greater gain even than aug- 
mented crops per acre, is found in the increase of acreage of crops grown — not only 
greater breadth of roots, but also of grains, because little or no fallow is allowed, 
deep and seasonable ploughing doing away the necessity of fallows, the usual 
fom'-course rotation system in this country being now changed to a five-course 
rotation, taking three straw crops together, instead of two with a fallow. The 
same general advantages are realized in this matter that are derived everywhere 
by prompt,, thorough and seasonable operations in cultivation. 
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Lord Sudeley, of Clielf enliain, first worked a Howard set of tackle with a ten- 
horse engine, in 1864-5 ; but this experience proving that more power was needed 
on his heavy, strong land, for very deep ploughing , a twelve-horse engine was pro- 
cured. His tackle now consists of Howard's strong traction-engine, boiler placed 
transversely across the framing, carrying two winding drums, snatch-blocks, 
anchors, porters, &c., for the roundabout system, with 1,600 yards of wire rope, a 
five-tine cultivator, a tliree-furrow plough, and a traction wagon j the total cost 
being 66968. His fields average 20 acres ; the soil is very tenacious, with stiff blue 
clay sub-soil ; the surface hilly, with some steep inclines. Under these conditions 
the steam plough tur»s over 3 to 4 acres, to the depth of 10 to 12 inches, 
daily, and the cultivator does 4 to 5 acres, including removals and stop- 
pages. This farm has 100 acres arable land, and 160 acres pasture j hence the 
apparatus is let out for hire, having worked on ten different farms during the 
year. Mr. Colgey, the agent, says the drainage is more effectual j root crops are 
larger, and fed off to a better advantage j while a considerable larger breadth of 
crops are grown, under steam tillage, than before. 

M. C. ftandell, of Worccstershiie, has had ten years' trial in the use of steam 
for cultivation of his lands, and his testimony is valuable and reliable. His farm 
consists of 430 acres of arable land, and 220 acres pasture ; soil, for the most 
part, stiff blue clay, with a little sandy land j the surface uneven, with some 
steep places, and fields about 22 acres in size. He says the greatest advantage 
of steam culture consists in being able to take advantage of favorable weather 
for the wor]^, and the more effectual drainage secured by^the deep ploughing, 
Smith's grubber tearing up the clay even deeper than the tool is set. In one field, 
a little dishing, the water used to stand for 24 hours after a rain, but such has 
not been the case since the engine broke up the subsoil below the old staple. 
Mr. Eandell thus sums up his views with regard to tlie three different implements 
which he has used : 

Without Fowler's three-furrow plough I should Dot have moved an acre an autumn, but with 
it we got over some 87 acres, and at less cost than it was done in years before. So I come 
to the conclusion there is good in all these implements. Smith's for real bard work, How- 
ard's for crossing, and Fowler's for doing that which neither of the others can do as well. I 
have all three, and have tried them. 

After going through the detailed results, discovered in examining the aboxe, 
and many other farms named in his report, Mr. Clarke says, in conclusion : 

That wet as the weather has been for a long time, we found clay fields lying in splendid 
tilth for w^heat seeding, with a broken-up staple soil nearly a foot deep, which is about twice 
the depth that it was worked under the former regime of the four-horse team ploughing ; while 
more or less economy of tillage and increase of produce marks almost every instance noticed, 
the failures or doubtful results being easily explainable, so that the committee have arrived 
at this clear conviction and conclusion: Steam cultivation, in the main, answers the full 
expectation ; and in cases where anybody has tried and given it up, we are sure, from the 
uniform success of so many men in different parts of the country, with every variety of soil 
and situation, that there must be an explanation of the facts — either the fault of the manager 
or defect of the particular machinery, not at all affecting the credit, or chargeable to the 
fault, of steam tillage. One fact is patent to all, that while some will follow the example of 
the successful steam-plowman, others will be warned off by the few who fail in its adop 
ti^n, the brave imitating the success, but the timid the failures. 

ME. Coleman's eeport. 

The third inspection committee, Mr. John Coleman chairman, was deputed to 
report the results of steam cultivation in the counties of York, Durham, Cumber- 
land, Westmoreland, Lancaster, Salop, Nottingham, Stafford, and Leicester. 

The character of the farms, the manner of tillage, and implements used, 
and the results produced, as examined by this committee, were found to be 
substantially the same — varied in minor particulars by circumstances of location, 
capital, or intelh'gence of the operators—as those reported upon by Mr. Reed and 
Mr. Clarke, and the information obtained, with conclusions arrived at, by Mr. 
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Coleman, are essentially similar to those reported by tlie former named gentle- 
men, the uniform testimony being equally favorable for the employment of steam 
power in cultivation ; all sho\^ing clearly to the reasonable mind that, under 
judicious, thorough management, great advantages are derived from the use of 
steam culture, in all localities and upon all varieties of farming lands. In con- 
cluding his report Mr. Coleman says : 

In endeavoring to arrive at conclusions, we avoid instituling comparisons as to the merits 
of the different inventions. On this point readers will judge for themselves, but v/e will 
point out some of the conditions deemed most suitable for each. Where the farms are small, 
less than 300 acres arable, the lands hilly and fields irregular, we bel ieve the roundabout system 
most practical and economical, whether the soil be light or heavy. In cases where the fields 
are large, level, and stiff, and the area greater, the direct traction offers advantages, in its greater 
available power for deeper work. On large areas of light land large results would be derived 
from the double engines. Our general conclusion is that success depends more upon manage- 
ment than upon the peculiar character of any particular apparatus ; good management com- 
manding success even under adverse conditions, while no advantageous circumstances can com- 
pensate for want of intelligent supervision. There must be patience and determination not to 
be overcome by difncuities which novelty and ignorance usually give rise to in new enterprises 
Granting then that the machinery is in good hands, and the conditions favorable generally, 
the result will be success — varying, of course, wath the peculiar conditions of each case. 
This being so, we naturally inquire how it is that steam culture has made the comparatively 
little progress it has. Want of proper information is one cause, deficiency of capital is 
another, and a too natural distrust or want of confidence in great improvements and new 
things still another. Another point to be considered is the area upon which steam can be prof- 
itably employed. We have met some instances where profit and good results were obtained 
on a farm as small as 138 acres; but circumstances were very favorable, and tlie case too 
exceptional to aLow of a safe or general conclusion to be drawn from it, but we believe that 
a farm of 250 arable acres about the minimum quantity on which profitably to introduce 
steam tillage instruments. 

LATER TESTS OF STEAM CULTTTEE. 

Results of practice in steam cultivation might be multiplied. Among other 
successful operators; a Mr. Smith, of Woolston, England, thus gives his experience • 
with steam culture, and compares the cost of steam and horse power, in his own 
practice, as follows : " 



£ s. d. 

No. ], wheat, 1 smashing, cost Gs. ; 2 scufflings, 4s., per acre 0 10 0 

No. 2, beans, 1* smashing, cost lOs. 6rf. per acre - 0 10 6 

No. 3, beans, 1* smashing, cost 10s. Gd. per acre 0 10 6 

No. 4, wheat, 1 smashing, cost 6s. ; 2 scufHings, 4s., per acre - 0 10 0 



Total for four years 2 1 0 



Now calculate them ^nde^ horse work : 

£ 8. d. 

No. 1, wheat, 1 ploughing^ cost 14s. per acre 0 14 0 

No. 2, fallow, 3 ploughings, cost 38s.; 2 scufflings, 4s., per acre 2 2 0 

No. 3, beans, 1 ploughing, cost 14s. per acre 0 14 0 

No. 4, wheat after fallow t 0 0 0 



Total for four years - 3 10 0 



The operations by steam power, at a cost of £2 Is. per aero for four years, will work the 
land from lU to 12 inches deep, and keep it cleian forever. The operations by horse power 
at a cost of £3 10s. per acre for fourr years will work the land 5 inches deep, but they will 
not keep it clean. As to my produce under steam culture, the total produce of four years 
under horse cuirurewas 85 bushels of wheat and beans, or of other corn of equivalent weight, 
per acre. The total produce of four years under steam cultivation is 140 bushels of wheat 
and beans per acre. Therefore the total increased produce is 55 bushels in four years, or an 
average of nearly 14 bushels per acre per year. I shall use some artificial manure to keep 
up this production. A fold was used under horse culture. This shows that steam power can 
beat horse power in depth, cost, and produce. 



* Means a ridge ploughing and subsoiling at one operation. 
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At a recent meeting of the Royal Agricultural Society of England, at 
Leicester^ trials of steam cultivating macliinery wore lield in two classes — one 
for light land cultivation^ and the other embracing machines for general pur- 
poses ; the former being allowed six rounds each at 5 inches' depth, finishing 
the work at 6 inches; the latter making three rounds to open the work, four 
rounds at 6 J inches, four at 7 inches, and finishing at 9 inches. It is unneces- 
sary to enumerate the entries, or to describe the work ; but the following tab- 
ulation of results M'ill be useful as data for examination of the capabilities of 
steam implements. The field was one with a very hard soil, covered with a growth 
of withered grassy reeds : • 



to 



^5 1 

bo 

'J c tc ee 



Price, English pounds 

Power, horse 

Number of handB, men 

Number of hands, boys 

Width ploughed, inchea 

Time in getting down, hours and minutes . 

Time at work, hours and minutes 

TotnJ time, hours and minutes 

Area cultivated, square yards 

Weight of earth removed per square yard, lbs 

Area per hour, square yards 

Weight moved per hour, lbs 

Weight moved pr. nominal horao power pr. h'r. 



6T0 
10 



40 
0.48 
2.48 
3. 36 
6,216 
427i 
2,220 
949, 050 
94, 905 



520 
10 
5 
2 
40 
1.5 
2. 23 
3. 23 
10, 62€ 
411 
4,4C8 
1, 832, 040 
183,224 



657 
10 
5 
2 

32i 
0. 44 
3.31 
4. 15 
9,945 
316 
2, ^26 
893, 016 
89, 302 



708 
8 
3 
2 
40 
0. 33 
].50 
2.22i 
8, 924 
420 
4, 866 
2, 043, 720 
255,465 



550 
10 
4 
2 
36 
1. 48 



182 



836 
10 
3 
2 
50 

0. 25 
1. 20 

1. 45 
6, 090 

502 
4, 566 
2, 292, 133 
229,213 



The following figures, by Mr. Clare Sewall Read, a member of the British 
Parliament, favorably known as an English fanner, furnish additional data upon 
the comparative cost of steam cultivation under difi'erent circumstances : 



£ 8. d, 

18 acres cultivated, at 6s. per aero, 7 inches deep 5 8 0 

20 acres cultiA^ated, at 75. per acre, 8 inches deep 7 0 0 

13 acres cultivated, at 8s. per acre, 9 inches deep 5 4 0 

50 acres ploughed, at 7s. 8t/. per acre, 8 inches deep 19 .3 4 

9^ acres ploughed, at J2s. per acre, 12 inches deep h 14 0 

9f| acres dug", at 9s. per acre, 9 inches deep 4 5 G 

• 20:^ acres dug, at 12s. per acre, 12 inches deep - 12 3 0 

6^ acres dug, at 10s. per acre, 10^ inches deep 3 5 0 



146^ - . (32 2 10 



These operations in cultivation were performed at about an average of 10 acres 
per day, and at little more than an average expense per acre of 85., or $2. 

The Farmers' Magazine for January, 1SG8, contains a somewhat lengthy 
report of a discussion had at a meeting of the ^' Central Farmers' Club" of Eng- 
land ; subject, " The present aspect of steam cultivation." The chairman, in 
opening the meeting, observed that this was one of the most important subjects 
that engage the attention of agriculturists of the present age ; and that three 
distinct reports upon it had been issued the past season by the Royal Agricultural 
Society, and no man had taken a deeper interest, or possessed more extended 
knowledge, or took broader views on that subject, than Mr. J. Algernon Clarke, 
who had made one of the reports, and whom he Avould now introduce to the 
club. 

IS 
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Mr. Clarke arose, and in giving some account of the travels and inspections 
of the committee, remarked thai — , 

In speaking- for the committee 1 may say that, m the course of several lonp: rounds, extend- 
ingc from the fens belov/ Petersburg: to the apple country near Worcester, and from the chalk- 
downs near Wiltshire up to the potato eounti-y by the Frith of Forth, we met with plenty 
of hard work au'l ariiusiug ineiilents. 

Nuuieroiis opinions have been friven on various points involved in the adoption of steam 
cultivaiion, and the main value of the reports consists in the multiplicity of examples, by 
means of which any person may see for himsoU what are the advantages of the several 
systems noticed, npon a farm similar to his own. Tlie question is far too big and complicated 
to be s.ettled GfT-hand, iu a lew hard-and-fast deductions; but 1 maintain that, taking the 
cases throughout the reports, you cannot draw any other conclusion than that the steam 
plough and steam cultivator are quite successful enough to warrant any man in adopting 
what he reads and sees is being dune by other people. How many of the 1:^5 farms and 
implements examincJ and described by the committees in rheir reports are evident failures? 
Are not uearly all the cases more oi loss successful ? if you look through the document 
carefully you will find it bearing out my statements that only a very small percentage of tlie 
cases exhibit anything like failure,. and that in nearly every instance the farmer is satisfied 
with the apparatus used, and that steam culture is beneficial to him. 

Mr. Green, of Bury St. Edmunds, said that steam cuhivation was a subject 
in which he took a deep interest. lie had tried it, and believed it only needed 
to be practiced to be appreciated. lie fanned about 400 acres of what was 
called light land, and was able to cany on his steam cultivation as easily as he 
had managed a pair of horses. He. was prepared to state to the club the cost 
oi this cultivation. He had an engine of full twelve-horse power, ^vith double 
cylinder, costing c£200 ; other machinery and implements, t£538; total, c£738; 
with which he cultivated, generally, from 10 to 16 acres per day, at an average 
cost of 45. 11^?. per acre J he, therefore, knew that steam cultivation was both 
practicable and profitable. 

The discussion was continued for hours by a score or more of earnest, intelli- 
gent and experienced gentlemen, with much interest and animation ; the whole 
eliciting facts similar to those q.uoted, and confirming the facts as to the practica- 
"bility of steam farming. 

In the February number of the same magazine appears an account of an 
interesting discussion that was had upon this subject at a meeting of the Batley 
and South Hants Club, in which facts and results were stated whiqh entirely 
oon'oborate the statements in regard to the advantages of steam culture pre- 
sented in the preceding reports. 

Such is a fair an<l faithful history of the introduction and results of steam 
nltivation in different portions of England. 

STEAM TILLAGE IX FRANCE. • 

In the summer of 1864, Monsieur F. Geuyrand wrote to Messrs. Howard rela 
tive to the performance of their steam cultivating, implements, as follows: 

It gives me pleasure to assure you that I am perfectly satisfied with the steam cultivating 
apparatus you sent me last year. By means of it I have been able to break up, 19 inches 
deep, land on a subsoil almost as hard as a rock : the deep tines made for this work stand 
the severe test well and make complete work. The cost of thus breaking up the land by 
steam pov,^er has been about £4 16s. per acre; while before, the same (not possible to 
done by horses) cost in manual labor at least £24 per acre. I look for results stiil more 
advantageous. 

The following facts ai^e gathered from the Farmers' (England) Magazine, 
for November, 1867, from a report on experiment with steam power for cultiva- 
tion, made at Petit Bourg, near Paris, in the autumn of that year. After detailing 
many difficaltios and the opposition with which M. Lecouteur had to contend, 
the report goes on to say : 

From the commeuceraent of his efforts, he had succeeded in obtaining the Messrs. How- 
ard's promise to support him with a trial. It was announced that they would work the 
various combinations of their system, and the same contrivance exhibited by thorn at Bourg, 
known as the "twin system," which consists of two engines and implements working at th© 
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same time, thereby doubling- the amount of work done. Also, after some hesitation, Messrs. 
Fowler & Co. promised to be present with their apparatus at Petit Bour^, in which ueighr 
borhood their hands and tackle had been at work for several days ph:>ughing the lands of 
the neighbors at 8s. per acre, just to keep them occupied until the great trial days, and con- 
sequently had the advantage of being practically all ready for trial work at the first signal 
from the judges, while Messrs. Howard had to send a second set of their tackle purposely 
from England in order to work the "twin system," about which so much curiosity existed 
among the French agriculturists. The day of trial dawned bright and genial ; the people, 
by hundreds, flocked to the field ; almost every nation in Europe was represented. But, 
Alas! no second tackle of Howard's arrived from England, on account of the stupid neglect 
to ship it; and so the "roundabout" tackle, as compared with Fowler's double-engine work, 
seemed slowly and painfully to toil round the piece marked out for work. Of course, under 
these circumstances, any fair comparison of the two systems was out of the question, and the 
judges suspended any decision for the present. But Fowler's engines tugged at the various 
implements — the plough, the cultivator, and the harrow— with satisfactory and astounding 
efi'ect, commanding the admiration of a;L We may say, never was such a triumph acknowl- 
edged for steam culture in one day before ; it was a proud, hopeful day for French agricul- 
turists ; and M. Lecouteur, with his friends, were greatly elated by their victory. AW felt 
that the ]9th and 20th days of September, 1867, must rank among the important dates in 
French histery. 

Since then tlie French government lias knighted the plough, as among lierp^ 
of honor, with the royal ^'Meclaille Agricole." 

And here let me pause a moment and ask, shall steam Giiltivation speedily 
become as successful in the United States as it has in Europe? We have as 
much active and energetic enterprise, we have as favorable lands for it, and we 
have as ingenious mechanics and inventors, who have as nobly succeeded in 
other matters of great improvement and progress. 

STEAM PLOUGHIIS^G 1:^" THE UXITED STATES. 

With the mass of incontestable proofs before us of the profit, utility, and large 
employment of steam cultivation in Europe, it is suiprising that it has not been 
more widely adopted in this country. Certainly this region, for several reasons, 
is the most favorable for its application. Our working, or dry seasons, are longer, 
we have larger tenitory of arable lands and broader surface of level fields, with 
greater scarcity of manual labor and fewer working animals, hence are subjected 
to higher prices for labor. Our people are notedly progressive in all other mat- 
ters, and steam cultare will, mustj become successful here. It is a necessit}'', 
and steam will yet be applied generally in our agricultural operations. The 
experiments, with partial failures, of Fawkes have not lessened my confidence. 

In 1855 Obed Hussey, of Baltimore, invented and put into operation a steam 
plough, which performed to some extent, but not satisfactority j but sufficiently 
succeeded to lead him to believe that, with some alterations, it might become a 
practical success; he therefore made some changes, and in October, 1856, he 
made another trial with his machine at the Indiana State fair, Indianapolis, for 
which he received the society's premium of a silver cup. It cut six furrows across 
the field, seven inches deep, through heavy sod, doing the work reasonably well, 
yet the machine proved to be imperfeet. Since that time I have heard nothing 
of Mr. Hussey's undertaking with steam, though he has been the inventor of 
other useful farming implements. 

Even earlier than this, ^Ir. Bronson Murray, of Illinois, had suggasted, and 
confidently predicted, that steam ploughing must, and soon would, become general 
in the great prairies, to follow, as a necessity, the important success of harvest- 
ing and mowing machines, with seed drills, already largely in use on the farms 
in that region; and every thinking man felt that some more tireless power for 
ploughing than animal muscles was an essential desideratum in this almost 
boundless region of arable land •, and in this . spirit the Illinois State Agricultural 
Societ}^, in the winte r of 1858^ offered a premium of $5,000 to be awarded to tlie 
producer of the best steam ploughing apparatus that should be exhibited for 
trial at thek next State fair, to be held at Centralia in the following September. 
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Under this iudiicenient Mr. J. W, Fawkes, of Lancaster, Pennsylvania, entered 
the apparatus of liis invention and manufactiire, being a traction engine, drawing 
six or more ploughs, so attached on beams to the rear of the locomotive that they 
could be at pleasure quickly raised from the ground by chains running over pul- 
leys, all by the steam power, when not desiring to cut furrow^s wMle moving. 

The writer of this aiticle was on the ground at the first trial, in September^ 
1858j_and saw the first furrow turned by this remarkable machine, and never 
will he forget the pride and pleasure he experienced, the high hopes excited,- 
and the admiration and respect he felt for Fawkes from the performance of this 
machine, wdth the vast benefits which he confidently anticipated would occur to 
agriculture generally by its emploj^ment, but especially to the broad, limitless 
prairies then before him. 

More recently, May 10, 1868, Mr. P. H. Standish, of Martinez, California, 
has patented a new steam-ploughing apparatus, w^hich is quite novel, and for 
which its friends claim much nierit^ though, of course, it has not yet passed the 
ordeal of extended practical test, and must have time and experiment to prove 
whether it may be a success or not. It is propelled by an ordinary steam engine, 
placed upon a form or frame-work stationed on w^heels to carry and guide it, 
while the digging apparatus is geared du'ectly to the engine by crank, drum, and 
pinions, so that less power is required to w^ork the machine. The peculiar fea- 
ture of this apparatus consists in the manner of cutting or breaking the ground ; 
it is not done by shares turning furrows, nor by spades lifting and dumping the 
earth, but by four knives or spits, set at right angles vertically in a head-block 
of cross bars, revolving horizontally on a pei'pendicular shaft, tearing and stir- 
ring the earth in a transverse direction to the movement of the machine, some- 
thing in the manner of a revolving harrow. Two, three, or more of these imple- 
ments are worked, and follow the engine, according to its power and as may be 
desired. ' 

Certainly this mode of stimng and pulverizing the soil is much better than 
simply tiarning it over with the ploughshare ; the plough, by the pressure or fric- 
tion in running, has the effect, more or less, to pack and harden the subsoil or bottom ' 
of the furrow, on which account spading leaves the ground in the best condition. 
But it is a question whether this machine will w^ork well in sod or turf, or origi- 
nal breaking up. 

In addition to the efforts and inventions of our eountr3^men from time to time 
for supplying this great want by adapting steam-power to the profitable and 
pleasant cultivation of our lands, several Europeans have, at different thnes, 
introduced their tackle into this country, with little success. I shall be proud 
to see our own people succeed and take the palm, yet let us have success, even 
though it may come from across the water. . • 

CONCLUSION; 

1 cannot too earnestly impress upon the minds of those interested — the farmer 
needing the implements and the mechanics to invent and make them — the vast 
importance of the subject of steam cultivation. In no country is it so much 
needed as in ours ; nor is any other so largely and happily adapted to its 
employment. The surface of our lands and the texture of the soils are decid- 
edly favorable, particularly the broad prairies, and the older cultivated farms 
of New York, Pennsylvania, and New J ersey ] the flats of the Genesee, the 
Mohawk, the Connecticut, and of some other rivers, arc all waiting for the 
steam plough. 

One of the greatest benefits to result from the employment of steam in the 
cultivation of our lands, and that which constitutes its most charming feature, 
ki, that in order to realize its fullest and highest advantages, lands and imple- 
ments, must be kept in the very best condition, all the operations must be per- 
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formed in the most skilful manner^ and the whole business of the farm conducted 
with systematic arrangement ; thus inciting habits of thought, care, and order, 
which in the end render all business more successful, profitable, and attractive. 
System not only promotes efficiency and promptness, but it also prevents annoy- 
ances and avoids disappointments. Thus mental elevation as well as pecuniary 
gain, and by both increased happiness, is sure to be secured by the introduction 
of improved powers and machines into our agricultural business. 

Perhaps the chief reasons why steam ploughing has not succeeded in tins 
country, and become generally employed and popular, as in Europe, are the 
want of more general information on the subject, and the lack of capital among 
farmers for ready outlay for expensive implements. 

Were agricultuiists more fully informed in regard to the capacity of steam power 
for this purpose, and better acquainted with the results, where it has been 
thoroughly used and proved, it would be generally ad<^pted in the country. Those 
having the needed capital would purchase and where individuals lacked means 
several would club together and purchase ; or, as is the case now, with break-up 
teams and threshers, some one having the capital would procure and fit out a 
complete steam-ploughing tackle for ploughing, cultivating, and han'owing, and 
do the work for a township or neighborhood, a practice frequently adopted even 
in England. 

In some portions of our country, as on the large prairies, it has been urged as 
a special hindrance to the introduction of steam-power on the farms, that there 
is a lack of water and fuel, which are to be obtained only at an expense that 
will not waiTant their consumption by the steam engine ; but the unilbnn testi- 
mony of those who have made the trial, is that the expense, at highest figures, 
of feeding the engine is far less than that of feeding animals enough to do very 
much less work in an inferior manner. Besides, the difficulty referred to may 
to a great extent bo avoided by the use of Ericsson's caloric or hot-air engines, 
which require no water and very little fuel, while there is no liability to explo- 
sions, and much less danger from fire than with the ordinary steam engines. 

The principal and posidve advantages derived from the use of steam in plough- 
ing, as shown by the foregoing pages, may in brief be summed up as follows: 

It will plough and cultivate deeply, cheaply, and rapidly, leaving a deeper, 
mellower, and warmer soil. 

Its rapidity of execution enables the farmer to cultivate a larger area at exactly 
the time to secure the best product. 

It excites greater activity and proi^ptitude among farmers in other matters, 
and leads to habits of system and order in all their operations. 

It substitutes artificial or machine-power, always attainable to any extent, for 
animal power and manual labor, which are often unattainable to the needed 
extent. 

It secm-es uniform seeding and ripening of crops, for the same engine can at 
the time of ploughing also sow and harrow the ground by having power enough 
to draw all the implements at once. 

With the stationary engine some spots and marshes can be drained and 
ploughed, and rendered highly fertile, which cannot possibly be done with 
horses, for want of power, and footing on which to walk 5 and hence, inaccessible 
lands, almost useless, can bo reclaimed and become the most productive, as has 
been repeatedly done in the Old World. 

Thus, in this mode of cultivation wo find pleasure united with profit, ease with 
enhancement, new lands are added to old fields, the dormant earth below is 
brought to mix with and revive the exhausted soil above, and all improved ; and 
in all this process the mind, as well as the purse,- is filled and benefited. 

Finally, deep ploughing or spading of land, by which a warm, dry, mellow 
soil is produced, is the true acme, the real charm and test of good farming ; and 
is not second even to a wise adaptation of seeds to soils. A tree or plant can no 



278 



AGRICULTUEAL REPORT. 



more live and tlirivo with its feet in the wet and cold than a man can. Deep 
ploughing and thorough drainage allow the air more completely to permeate all 
parts of the soil, which aids greatly in wanning and pulverizing the i<T0und^ and 
stimulates a healthy growth of the plant, l^otir in its early germination, and in 
its suceessive progress and fruitage. The beautiful and healthful operation of 
producmg a kindly, fertile soil, as all intelligent testimony assures us, can in no 
other way be so ernxdy and economically accomplished as bv the employment of 
steam cultivation. ' . " 



STEAM PLOUGHING IN LOUISIANA. 



By H. E. Lawrence, Louisiana. 



From time immemorial, or at least from the period when Elisha of old was 
summoned from behind his primitive plough, and hi^team of 12 yoke of oxen, 
to assume the functions of prophet and. teacher for the Hebrew people, until 
within the last few years, no practical efforts have been successfully made to 
supersede the old ox and horse system of cultivarion by steam ploughing machinery. 
When wp consider that but a few years have elapsed since steam cultivation was 
only an ideaj that the inventors had no previous models or similar appliances 
to work from, but had first to discover the principles and then apply them in all 
their details to the invention of proper machinery, the present developed conditio^ 
of the steam plough is truly wonderful. 

How well the English manufacturers and inventors have succeeded in intro- 
ducing and perfecting the steam plough, their statistics show. In 1860 there 
were over 500 sets of steam ploughing macliinery working for the farmers, but 
how many are at present in use I have no positive means of knowing, and can 
only say that the manufacturers' No. of sets of steam ploughing machinery 
imported into Louisiana in Pecember, 1867, and now working on Magnolia 
plantation, is 918, showing that nearly 1,000 sets of steam plowing machines 
have been manufactured by the house of John Fowler & Co. alone. 

The EngUsh farmers have outstripped our people in the successful use of the 
steam plough for breaking up and cultivating their farm lands. The rough 
stony counties of many of the chalk and stiff clay lands, where the undulations 
are from 30 to 50 feet, are now cultivated by the steam plough. The old Viceroy 
of Egypt, a Bedouin Arab, a man of great sagacity and enterprise, imported, 
several years since, over 200 sets of the most approved steam ploughing machinery, 
with which he breaks up and ploughs more than 300,000 acres yearly of the 
lands upon the river Nile, and plants them in cotton, rice, and sugar cane. 

All market gardeners and the best practical farmers and cultivators agree that 
deep trenching or spade husbandry produces a much larger yield of crops of all 
kinds than any other known system, the chief advantage being in a thorough 
breaking up, loosening, and perfect admixture of the soil. This most desirable 
object can be accomplished much better and more cheaply by the steam plough 
than ^by the spade or by any other known implement. All English farmers 
familiar with the use of the steam plough agree that the surface water will not 
stand upon lands broken up by this plough. On the sandy lands near CheUen- 
ham, England, the market gardeners, to prevent their crops from suffering from 
drought, spade the ground from 20 to 30 inches deep. By this means the lands, 
which would be dried up in hot seasons, arenotaffect^dinjuriouslyby dry weather — 
a fact worth knowing to the market gardeners in New Jersey and elsewhere. 

The majority of the lands in the United States, if put under steam plough 
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cultivation, and kept free from the treading and kneading of the soil by the 
horses' feet, would only require one deep breaking up and ploughing erery liflh 
year, and would then be left in identically the same condiiiuu as if dug up with 
a spade. 

There have been but two sets of first-class steam ploughing machineiy imported 
into the United States. One is at work near Decatur, on the great prairies of 
Illinois ; the other is in Louisialaa, at work on the IMagnolia sugar plantation, about 
40 miles below New Orleans. Thoy are of the same jsize, [)ower, and dimensions, 
as folh)ws: two 14-horse power, double cylinder traction (or locomotive) engines, 
each having self-moving and reversing gear, water tanlvs, steerage, with road 
wheels 22 inches wide, winding drum, and patent, self-acting cooling gear, spads, 
tools and tool l)oxes complete, and ready for cultivating the soil. There are 
also included 800 yards of steel wire rope, one sis-furrow balance -wheeled plough, 
one seven-tine pulverizer or sub-soiler, balanced and on wheels. 

The entire machinery complete cost in England c£ 1,500. Each of the loco- 
motives or traction engines weighs 10 tons, without coal or water. The engines 
EEC driven to the roads or head lands, where they stand on opposite sides of the 
field, and haul those great balance-wheeled cultivators or ploughs back and forth 
at a speed of over four miles an hour; or faster than a man can walk. 

The engines, ploughs, and the entira steam plougliing machinery are worked 
and managed with the greatest ease and facihty, going over bridges and ditches, 
moving and turning as easily and speedily as a six-horse team. 

The old "plantation hands" very soon learn how to run the machines, and, 
after a few veeks, are trusted with the entire management, being divided and 
placed as follow^s : one man to each engine, who keeps his machine in order, 
does his own firing, greasing, &c. ; two go with the steam plough, one to steer 
and one to aid in case of stumps or obstructions, and one boy, with a cart and 
team of three mules, hauls the coals and water for both engines. Each engine 
consumes seven barrels of coal for a day of 10 hours. The coal costs in Louisi- 
ana, delivered on the land alongside of the levee, 65 cents per barrel. 

The usual task in England of a set of first-class steam ploughing machinery 
is eight acres per day of 10 hours. The sub-soiler or pulverizer will work over 
from 12 to 15 acres per day, breaking, stirring, and tearing it up from 15 to 18 
inches deep. The cost of ploughing in Louisiana, running 14 inches deep through 
the toughest and most sticky soil ever seen by man, is about as follows, allowing 
for a sinking fund and interest upon first cost, about 20 per cent, per year for 



both items: 

Labor of four men and one boy, per day $5 00 

Fourteen barrels of coal, at 65 cents 9 10 

Use of water, cart, and three-mule team 2 50 

Oil, cotton waste, and gum packing > 1 40 



Current expenses per day — - IS 00 

Add 10 per cent, per year on the first cost, say SI 1,000, greenbacks, for 

wear and tear per day 5 00 

f Ten per cent, for interest on cost 5 00 



28 00 



This allowance is much too large ; making the cost for ea<jh acre of land 
broken Up and ploughed 14 inches deep, $3 50, not a very high price for such 
ploughing. ^ 

The census returns for 1860 show the money value of the products of the 
whole people of Massachusetts to be $243 per head for each man, woman, and 
child ; while in the State of South Carolina, by the same returns, the money 
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value of the labor of the wliolc population is per head. And why and what 
is the cause of this astounding differenced The answer is simply that Massachu 
setts runs her machines by the aid of skilled labor and steam engines j South Caro- 
lina runs her machines by horse power and unskilled manual labor. What say 
you, farmers and grain raisers, east and west, w^ill you give a good reason why 
your grain and wheat crops fall short, year after year, until your yield does not 
average one-half of former years ? Would not steam ploughing machinerj^, that 
would tear up, pulverize, deep-trench, and plough your lands, turning up a new 
virgin soil in the place of your old, worn-out fields and farais, make you feel as 
though big grain crops were again within your grasp ? 

The first cost of steam ploughing machinery is of very little importance, pro- 
vided the quantity of work it is capable of performing is in accordance with the 
outlay. The most important consideration of all is to economize manual labor, 
which is daily becoming scarcer and more difhcult to procure. The steam plough 
of the first class, as above described, with proper management, will do as much 
work daily as 30 horses. In prairie lands, where there are no stumps, stones, 
or obstructions, it will be readily perceived that a steam engine, propelling four 
or six ploughs, eight or ten inches deep, at a rate of four miles per hour. Can 
easily break up 15 or 20 acres daily, or in 10 working hours. 

In England very many of the steam ploughing machines are owned and 
worked by stock companies j and they travel over the rough and hilly agricultural 
counties in England, and plough and break up the fanu lands for the farmer for 
hire, charging from 5s. to 155. per acre for the work, on precisely the same 
principle as the great threshing machines in the west travel from farm to farm 
and from county to county, through the working season. The first-class steam 
plough will average, one year with another, 1,500 acres of land per season. 



CLIMATE OF THE PACIFIC COAST. 



By Prof. E. C. Merrick, Washington, D. C. 



From the analogies of continental position, the climates of our Pacific coast 
are, in fundamental character, closely assimilated to those of the western coast 
of the eastern continent. Among the more striking points of resemblance may 
be noted the abrupt northern deflection of the isothermal curves. A single 
example from Blodgetfs charts will sufhciently illustrate this point. 

The annual isotherm of 50° Fahrenheit passing through London, England, 
latitude 51° 30^ north, is depressed southwai'd more than 10° in crossing the 
Atlantic, striking the American coast near New York city, latitude 40° 42^ north. 
The northern deflection of this isotherm on the European coast is obviously the 
'result of the system of warm- water currents springing from the Gulf Stream. 
These currents bear the heated wateris of the tropical seas diagonally across the 
Atlantic, ameliorating the rugged northern coast climates of Europe, and placing 
them upon a par with opposite American coast climates, at least 10 degrees 
further south. 

The same isotherm of 50** Fahrenheit passes nearly west across the American 
continent to longitude 103° west, where the elevation of the Rocky mountain 
plateau causes it to dip suddenly southward as far as the latitude* of Santa F(^ j 
thence crossing the Rocky mountains westw^ardly it trends northwest, almost par- 
allel with the Pacific coast,' to the north end of Vancouvei-'s island, latitude 51** 
30' north, about the same northing as upon the European coast.. Mr. Blodgett's 
later examination of the meterological observations made in Alaska by the Rus- 
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Bian government during a series of years, presents remarkable confirmations of 
this northward tendency of the isotherms on onr western coast. The annual 
isotherm of 40° Fahrenheit, coasting northward through the southern part of 
Alaska, curves westwardly across the peninsula to the northward of the Aleutian 
islands, and bends rapidly southward on approaching the Asiatic coast. 

Maury, in his ^'Physical Geography of the Sea,'^ indicated the cause of this 
isothermal elevation in a system of warm-water currents, similar to the Atlantic 
Gulf Stream, and its branches. Only the rudimentary points of the Pacific sys- 
^tem of currents w^ere then knowm ; but Mamy's theor}^ has since been amply 
verified by later and very careful observation. Captain Kerhallet, of the French 
imperial navy, in his "General Examination of the Pacific Ocean," has clearly 
-traced the analogue of the Atlantic Gulf Stream in the 'Mapan current" of navi- 
gators, called by the Japanese themselves "Kuro Siwo," or black stream, from 
its dark color, in which, as vrell as in other remarkable points, it strongly resem- 
bles its Atlantic congener. 

This Japanese current, or Kuro Siwo, results from two currents of heated water 
from the Indian ocean, one passing through the straits of Malacca and the China 
sea, and the other skirting the eastern coast of the Philippine islands, at the 
northern extremity of w^hich they unite opposite the Japan islands ; this united 
current again divides its main branch, trending east-northeast, strikes our Pacific 
coast about midway between Vancouver's island and Sitka island. The waters 
of the current near its southern edge, latitude 21° 20' north, longitude 1,63° 20' west, 
were found by M. De Tessau, commander of the French frigate Venus, to be 4° 
30' Fahrenheit hotter than those just outside the cun-ent j a difierence which 
would have been much greater if the observation had been made with w^ater from 
the main axial line of the current. 

On the 24th of January, 1856, Lieutenant Silas Bent, United States navy, read 
before the American Geographical and Statistical Society of New York a very 
learned and able memoir upon the Kuro Siwo, from which the following passages 
are taken : 

The softeninj2f influence of the Kuro Siwo is felt on the coasts of Oregon and California^ 
but in a less dejrree, perhaps, than that of the Gulf Stream on the coasts of Europe, owing to 
the greater width of the Pacific ; still the winters are so mild in f*uget sound, latitude 48<^ 
north, that snow rarely falls there, and the inhabitants are never able to fill their ice! houses for 
the summer ; and vessels trading at Petropaulovski, and the coast of Kamschatka, when 
becoming unwieldly from the accumulation of ice on their hulls and rigging, run over to a 
higher latitude on the American coast, and thaw out in the same manner as vessels frozen up 
on our (Atlantic) coast retreat to the Gulf Stream until favored by an easterly wind. 

The impact of the Kuro Siwo upon our western coast is more feeble, on account 
of the greater mass of intervening ocean water, than the impact of the Atlantic 
Gulf Stream upon the European coast, and consequently it is less potential in 
directly elevating temperatures. But any deficiency resulting from this cause is 
amply eompensated by the narrowness of Behring's strait, through which a much 
smaller volume of floating ice and cold Arctic w^aters is discharged than those 
immense masses of both which sweep down into the Atlantic, rapidly absorbing 
the heat brought up by the Gulf Stream. The projecting peninsula of Alaska, 
with its out-lying islands, also deflects far to the westward the reactionary arctic 
currents, and protects our w^estem climates from their depressing influence.,, The 
southeast winds, laden with moisture from the tropical atmosphere of the ocean, 
prevail along the coast during the winter or rainy season. Their latent heat, set 
tree by precipitation, combines with general influence of the Kuro Siwo in ele- 
vating the temperature and bending northward the isothermals. These facts are 
sufficient to show why Puget sound is on a par with Xew York city, wdiile Brit- 
ish Columbia and the southern part of Alaska are found within the same climatic 
parallels as northern New York and New England. 

There; are, however, some v<3ry remarkable and important minor variations 
from the coast climates of Europe, in those of our Pacific coast. These are 
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especirJIy appreciable in the sensible climate^ and in all its practical relations. 
First, tliere is found along the Pacilic coast an une:q)coted lowering of the nor- 
mal cm ve of temperature through successive hour^ oi' tlie day, and through suc- 
cessive montlia oi the year. In other words^ the ilieoretic temperature, which 
should have resulted frorn known conditions, is modified and dej)! eased by causes 
hitherto unsuspected, but now matter of both common and scientilic observation. 
Among the cases of this hitherto departure from the theoretic standard is found 
the p/cculiar ph\y of the oceanic cuiTcnts. In its passage through the immense 
volume of the Pacific ocean the Kuro Siwo has paited with its surplus heat, and 
has also incorporated some of the cold waters of the reactionary arctic currents ; 
while it has raised the general temperature of both air and sea it has become a 
current of comparatively cold water itself. On reaching our coast it divides 
itself into two branches, one of which flows along the coasts of Oregon and Cali- 
fornia, sensibly depressing the local climates of the coast. This depressii% influ- 
ence is particularly appreciable in such localities as San Francisco and Monterey, 
producing a degree of cold in midsummer which is felt as a iiarsh, abrupt and 
unnatural displacement of normal conditions. It is reinforced by the cool north- 
west winds prevailing from June to November. The scope of this reactive ten- 
dency, however, is limited to the local climates of the coast. 

Another and very important difference between the climates of our Pacific 
coa^t and those of Europe is found in the comparatively naiTow range of baro- 
metric and thermometric oscillation. These are but the scientifiG expression of 
those conditions of majestic equability which first suggested the name Pacific, a 
name the significance and appropriateness of which become more striking as our 
knowledge of it increases. For this very remarkable exception from extremes 
of variations our western coast is indebted to the great width of the Pacific 
ocean. The hurricanes generated in that mighty cauldron of atmospheric forces 
the Gulf Stream, are hurled across the narrower volume of the Atlantic with a 
force sufiicient to be severely felt upon the coast of Europe. Storms entirely 
analogous, and accompanied by^ electric and calorific changes equally marked, 
prevail upon the Asiatic coast, and have been traced some distance along the 
Kai^o Siwo J but the mighty mass of the Pacific waters calmly absorbs their 
fury, and prevents their disturbing force from reaching our shores. The atmos- 
pheric changes of the Pacific coast are consequently more uniform and of minor 
range. Comparing the averages of winter and summer temperature along the 
isothermal line of 50^ Fahrenheit, the variations on the Atlantic coast are found 
to be double those on the Pacific. As a specimen of extreme variation a little 
further south, it may be stated that the mean range of winter temperature at San Fran- 
cisco from the mean of July is only 8*^ 30' Fahrenheit, w^iereasthe variation at 
Washington, D. 0., is 44° 30' Fahrenheit, or more than five times as great. 

This absence of disturbing meteorological forces,, as indicattsd by this narrow 
range of barometric and of thermometric oscillations, is snfKcient to account for 
that freedom from explosive electricity which enables the climate of California 
to meet so accurately the delicate requirements of the silk culture. The deficiency 
of electrical excitement, and especially the absence of atmospheric concussion, with 
other favorable conditions, secure the practicability of four crops of silk-worms 
during the growing season ; a fact the influence of which upon the productive 
industry of the country is beyond all present estimate. • 

A still more prominent point of difference between our Pacific climates and 
those of Europe is found in the periodicity of rain. The arrangement of the 
year into two seasons, wet and dry, instead of four, is found only in the lower 
latitudes of Europe and Africa. On the Pacific coast it is observable, north of 
the Columbia river, as far as the 48th parallel. Nearly all the rain of Cali- 
fornia falls between November and June. According to Blodgett^s hyetal 
charts, th« annual fall of rain in that State is about 22 inches, decreasing south- 
ward to the Colorado desert, where it amounts to almost nothing. In the northern 
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.part of the State, acd on tlie western slope of tlie Sieira Nevada^ the range is 
stated at 35 inches per anninn. The general average is about half that of the 
States east of the AIississij>pi. This average increases northward. At Hum- 
boldt it is about 45 inches, and at Vancouvers island about 65 inches per 
annum. At Port Townshend^ on Paget sound, the distinction between the wet 
and the dry season is practically obliterated, the fall of rain being distributed 
throughout the year. On Sitka island it becomes escessive, the mean annual , 
deposit being 89.90 inches. 

This. feature of the Pacific climate finds its explanation partly in .the peculiar 
chorography of the country. The Sien'a Nevada, exceeding in altitude the 
Rocky mountains, stands like a wall from 6,000 to 8J000 feet higli, practically 
bisecting the lower and rain-bearing strata of the atmosphere. Tiiis renders 
the climate of the western slope essentially an insular one, or, at least, modified 
to a very limited extent by continental influences. The periodic ocean winds 
practically control ]>recipitation. During the winter or rainy seasons these are 
from the southwest, south, or southeast, blowing from the saturated atmosphere 
of the intertropical ocean ; they not only assist in raising the winter tem{)erature, 
but also supply the copious moisture precipitated dm'ing the rainy season. 
During the dry season the prevailing ocean winds are from the northwest. Even 
if thes<a should become -saturated in blowing over the colder waters of the north 
Pacific, they could not condense into rain-clouds in passing over the land, the 
excessive radiation of the summer parched surface elevating their temperature 
above the point not only of precipitation, but also of condensation. But this 
absorption of surplus surface heat also lowers the summer temperature and 
combines with other influences in limiting the thermometric range before alluded to. 

These general controlling elements combining with the unique chorographic 
features of the country, give rise to a matchless versatility of local climates. 
These acting upon a soil of exquisite fertility, jdeld, in answer to intelligent 
agriculture, a variety, luxuriance, and delicacy of production, esculei^t, cereal, 
fibrous, and fruital, unparalleled on the face of the earth. The salubrity of these 
climates, with a few local exceptions, is unsurpassed. Their freedom from 
injurious^ variation was a matter of common report long before it was verified by 
scientific observation. The climate of California has been described by the 
most trustworthy observers as genial and invigorating. The most active out- 
door labors may be performed at all seasons of the year, and at all hours of the 
day, even in the most sultry valleys. This results from the dryness of the 
atmosphere, which prevents the few hot da^^s from being at all enervating. 
Such a thing as a hard winter, as understood east of the Mississippi, is unknown 
even as far north as Washington Territory. All reports, both common and 
scientifio, seem to coincide in the statement that the Pacific coast presents the 
most desirable conditions of -climat-io influences upon earth. 
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We of the latter lialf of the 19th century live in better houses than our fathers 
had; we surround ourselve'a with more luxuries; we work harder, those of us 
who? do work, and we probably take more real comfort. We were bred to think 
that a farmer's bam should be bigger and better than his house, and when we 
saw fine targe bams and out-buildings, well kept and neat in tbeir surroundings, 
we were quite of a mind to excuse a lack of taste and order about the dwelling. 
For many years there have been those who mourned over the evidence of effem- 
inate ease and luxury which has evinced itself in more commodious and con- 
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venient farra-liouscs, especially noticeable in tlie older and more thriving States.- 
This only shows that farmers with tolerable out-buildings provide the comforts 
of modern civilization for their families before they rebuild their barns. Never 
theless, we attribute man}^ of the new barns to the old feeling that the house of 
a good farmer must not eclipse his bam. However this may be^ large and excel- 
lent barns have greatly multiplied of late, and many of tliem are planned and 
« built upon principles of sound science and the most rigid business economy. 
Such an one is here presented and explained ))y prospective elevations and dia- 
grams. 

David Lyman J of Middleficld, Connecticut, is a man of enlarged views. Born 
and bred a fanner, he lives upon the same farm his ancestors have occupied for 
the last four generations. He has given employment to the water-power of an 
adjacent stream, and, as farmer, manufacturer and merchant, applies the principles 
of thrift most rigidly to every branch of his business. The result is, if he invests 
money in any business venture, it is with the expectation of its returning good 
interest, simply in a pecuniary point of view. Tlie barn of which we \vntG is an 
investment of this character, and, however nnich convenience has been consulted, 
simple and rigid economy has never been sacriiiced. 

One is struck at first sight with the substantial character of the structui'c, and 
the more thorough the scrutiny the more will this be seen. From pinnacle to 
foundation, nothing has been slighted; all the work has been well done; the 
timber is sound, the framing correct, braced, bolted, and counter-braced ; and the 
same thoroughness is exhibiterd in every part. 

GE2^ERAL PRINCIPLES. 

A modern American barn upon a farm where a general mixed husbandly is 
practiced ought to include under one roof, or at least in one building, including 
wings, all the accommodations furnished by the collection of buildings which 
usually form so nondescript a group around any old farm homestead. Associa- 
tions may cluster around the old hearthstone which has warmed half a dozen 
successive generations, which might lead to the maintenance in good repair of 
the old house, but no such claims to consideration can save the inconvenient old 
bams and sheds. One good building takes the place of a score of others of ail 
ages and as diverse in character as ingeniously inconvenient. This building is 
the common .shelter for the garnered crops, lor stock, tools, and manure. It 
must be arranged to save labor to the last extent; that is, to make little labor and 
time on the part of farm hands go as far as possible. To this end both the coarse 
fodder and the grain should be stored above and pass naturally and easily down- 
ward to the s,tock, the former, if desirable, being chopped, and the latter ground, 
before reaching the feeding lloor. The law of gravitation should again be 
employed to save labor in cleaning stables and collecting the manure in the 
cellai's. 

It matters little how careful and excellent tlie hired men may be ; daily inspec- 
tion by the proprietor or some responsible f)erson is imperative. This must be 
thorough, and in a well-planned bam it should bo veiy easily and tpickly made. 
The construction and an'angement of all the interior should be so simple and 
adapted to its ends that it will be easier for the hands to keep everything right 
than otherwise, and such also that every tool out of place, every uncleanly spot, 
or slighted piece of work, will show itself to the inspector and enter a complaint 
agpinst the negligent servant. 

Light is exceedingly important to the health of animals and to the convenience 
of laborers, as well as to the accuracy of the inspection. Besides^ plenty of 
windows will obviate the necessity of lanterns in winter fully an hour a day, 
morning and evening, thus avoiding no little danger from lire. In bam-build- 
ing we soon reach the limit of large, square, or nearly square, structures, and in 
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^Iy. Lyman's bani, if for no other reason, tlie desirableness of light for the breed- 
ing- stock would have led to the throwing out of the wiiigs for their accommoda- 
tion, and which may be indefinitely extended should the farm become capable 
of carrying a much larger number of animals than at present. 

Fi esh air kept in a barn is perhaps more important than anything else for 
the health of stock. In respect to })rovision for the most thorough ventilation 
of all parts of the structure this barn may be regarded as a model. Flowing 
water on the feeding-floor, and in the yards, is a convenience which can hardly * 
oe overestimated, and in a cold climate especially its value is very great. There 
is great danger of cows and unshod cattle hurting themselves in being driven 
over icy paths to water, and it is a vast saving of labor to have an unstinted 
abundance at command wherever it is most needed. ^ Mr. Lyman has it brought 
in pipes from sin unfailing source and delivered on the stock floor and in the yards. 

DESCRIPTION^ OF THE EAKN. 

To gain an idea of the building the reader will do well to glance first at the 
ground plans, Figs. 4, 5 and 6, and then at the perspective elevations. It will 
be observed that the barn stands upon a side-hill, which slopes to the east j that 
there are three distinct floors, and that the structure consists of a main building 
and two wings, in dimensions as follows : Main building 55 by 80 feet ; the east 
wing is 56 feet long and 31 J feet wide.; the south wing is 56 feet long and 35 
in width ; total length from north to south, 136 feet. 

Fig. 1 gives a view of the barn from the northwest, showing entrances to 
two floors. The drive-ways to the hay or storage floor rise gently to reach the 
required height, and are walled by substantial masonry. The enclosed spaces 
next the building shown in Fig. 1, and indicated by dotted lines in Fig. 6, are 
areas to afford light and air to the stock floor. The hay and grain lofts are 
furnished throughout with plumbs, hay forks, and travellers, there being not less 
than six railways for the, travellers caiTying the forks to run to and fro upon 
The fork at work, Dedrick^s -hoisting machines, and the weights and pulleys 
which are used to pull back the empty fork, are seen in the engraving. The 
approach to the stock floor is by a slight decline from the road, and the arrange- 
ment is such that a vehicle may be conveniently driven in at one door and out 
at the doors in either the north or south end of the building. 

Fig. 2 is the view from the northeast. We see here the east wing and the 
cellar or basement wall, with the doors and windows communicating with the 
bog-pen, &;c., as shown in the ground plan, Fig. 4. The doors, (D) are sus- 
pended upon rollers upon which they slide. The windows are suspended by 
hinges from the top, and swing open inside. 

Fig. 3 is the view from the southeast, showing the cattle yards, both wings, 
the cellar, &c. The approach to the cattle door of the cast wing is not as steep 
as it appears in the drawing. Circular tanks of boiler iron are filled with con- 
stantly flowing water in each yard. The rail fence and gates shutting off the 
cellar from the yard are movable j the posts at either end being "stepped" into 
sockets, like mortices, left in the wide bases of the brick piers. Two men in a 
few minutes will remove them all and throw cellar aiul yard together, thus giv- 
ing the cattle shelter in either winter or summer. Any portion of the cellar 
may, in the same way, be fenced off or opened to the yard. 

Fig. 4 is the ground plan. The heavy black lines indicate the stone wall, 
vvhicli, in part, supports the bank of earth on the up-hill side. At the ends, 
where the cellar floor is about on a level with the surface, the wall is laid 2^ feet 
lower J at other points not so low. Under the outer edge of the entire founda- 
tion drains are laid with a grouting of stones and cement over them. These 
prevent any undesirable eifects of frost. The whole floor is grouted tlu'ee inches 
deep with stones, topped with sharp graVcl, and C(jvered with cement. The 
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swine are pennanerjtly confined in the pens, in which indications of feeding 
troughs are seen, but are allowed the range of the eutire space beneath the wings 

Fig, 4. 




whenever it is desirable. The only thing peonliar about the hog-pens ia the 
exceedingly simple arrangements for feeding. Common wooden troughs are set 
upon wide movable platforms; these are too heavy for the hogs to move; they 
are easily kept clean, and if anything is spilt it is not wasted, but falling upon 
the platform is eaten up. The cellar is arranged so that it may be divided by 
cross-partitions in any way that may be convenient. Part may be used for cattle 
part for tools or caits. A root cellar, 18 by 50 feet, on this floor, affords storage 
for about 6,400 bushels of roots, safe from frost and not warmer than the adjacent 
earth. This cellar may be subdivided into three or more bins. The roots are 
put in by chutes. 

Fig. 5 is the plan of the stock or feeding floor, nine feet four inches high in the 
clear passing in by the western door, w^here the horses and wagon are seen enter- 
ing in Fig. 1. We have on the right a very large carriage room, shut off from 
the floor by an immense sliding door. On the left is a neatly finished room 
called the harness room, in which is a stove for warmth in cold w^eather; imme- 
diately in front are the horse-stall, and on all sides the spacious floors where horses 
are cleaned, and where horses harnessed to vehicles may be tied. There is a 
clear passage through the barn from the north to the south end, the stairs to the 
hay floor being lifted and fastened up out of the w^ay. The w^ngs are occupied 
by cattle stalls ; those in the south wing being wide and calculated for fattening 
oxen ; those in the east wing adapted to cows and young stock. In tiie rear of 
the cattle stalls a double line indicates the channel for collecting the liquid 
manure, and the points marked c are openings through w^hich the manure is dropped 
into the cellars. The letters w and /show the position of the water trough, and 
the trough for mixing the feed. TK© cattle have access to the yard through 



MODEL FARM BUILDINGS. 



287 



BmaU doors^ marked D, in the south wing, and where the curved dotted line near 
the end of the east mng indicates the inclined 'plane by which they pass to tlie 
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yard. There is an arched vault, well lighted, under the drive- way and entrance 
to the threshing floor of the main building. This is perfectly fire-proof, and 
forms a commodious boiler and enghie-room, with space for considerable fuel. 
The steam pipes for cooking the feed pass through holes in the w^all upon the 
feeding floor. 

At present horse-power is employed for threshing and sawing^ hay and stalk- 
cutting; but the plan is to employ steam powder eventaally as the most^ economical, 
the waste steam to be us^d for steaming hay and roots, and to this end the loca- 
tion of the engine-room., contiguous to and below the threshing floor, is exactly 
right. 

Fig. 6 is the storage floor. Here all the hay, grain, straw^, and stalks are 
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stored. Two threshing floors, IG feet wide, cross the building, being entered 
i:-oni the west. On one of these is a hay scale, and th«re is abundant room upon 

Fig. 6. 
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the other for a horse power and hay cutter, hy which most of the coarse fodder 
is chopped up before being delivered at the feed trough on the floor below. 
Each grain and meal bin communicates by a chute with the feeding floor, where 
Us contents may be drawn off. The greater part of this floor is occupied by the 
immense hay mows through which pass the four great ventilators coming from 
the feeding floor. Doors open with the ventilating trunks at different heights, 
so that, when desirable, hay, straw, oats in the sheaf, &c., may be thrown down 
to the stock. From this floor there are stairs which ascend to the cupola or 
observatory, from which an extensive view is had of the farm and of tlie surround- 
ing country for many miles. 

The hol'se stables throughout the barn are very airy and roomy. There are 
three loose boxes as shown in Fig, 5, one 12 feet square, for horses, and two some- 
what smaller, which are used for horses, or as lying-in stalls for cows. The 
horse-stalls are models of convenience and excellence. They are shown in Fig. 
7. Each has the following dimensions: 10 feet from front to rear, five feet one 
inch Vv'ide, nine feet four inches high. The stalls are separated by plank parti- 
tions 4^ feet high, surmounted by strong woven-wire cloth extending two feet • 
higher. The same style of partition forms the front of the stalls. The hay- 
rack is of iron in one corner, and an iron feed box is in the opposite corner, acces- 
sible to the groom from the passage way in front of the stalls by a small door in 
the wire cloth. There are tw^o floors, the lower one being laid of 2-inch chestnut 
plank, with cleats, half an inch thick, covering the cracks between the planks. 
Upon this water-tight floor is another made in three' parts; for two feet at the 
upper end the floor is of white oak plank nailed fast ; the rest of the floor is 
formed of narrow oak plank fastened together by strong oak cleats let in flush 
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60 as to form tv/o doors, as it were, hinged at eitKeXifiide, so as to.be lifted and 
set up, as shown in Fig. 7, for the perfect cleansing of the lower floor; A chau- 

Fig. 7. 




nel at the rear carries o£F the nrine, and the solid manure is thrown into the cellar 
through the trap-door seen open in Fig. 7, and indicated by c c ^7 in Fig. 5. 



CATTLE STALLS. 

Between the cattle stalls in the south v/iiitr (l-''ig. 5) there is a passage way 
ten feet wdde, through which carts w^ith green food^ rootSj &c., may be driven, 
making a complete system of soiling in summer prat ticable and conv^enient. 
The passage way through the east wing is not quite so wide, but might easily 
be used in the same way. All the cattle stalls arc made upon the same piinciple, 
though of different sizes, for fattening cattle, milch cows, and young stock. 
The cow stalls are represented in Fig, 8. The feeding ]>oxos are 2^ feet v/ide, 
the floors 5 J feet from the feeding trough to the gutter, which is 14 inches wide 
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and the passage in tlie rear is 3 feet, making in all about 12 feet for the stalls. 
The etalla ii3*e 6^ fec^t wide, arranged for two animals, wbicli are fastened by a neck- 
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strap or chain attached to a short chain and ring, playing up and down upon a 
rod bolted to the partition between the stalls, as seen in Fig. 8. A' perpendicu- 
lar rack is in front of the manger, and a shutter (seen open in Fig. 8) is hinged 
below it, and when open is held in an inclined position by a chain. This affords 
space for a good forkful of hay between the t,hutter and the rack. Great economy 
of space is thus secured, for the encroachment upon the gangways, is rarely of 
any inconvenience, and when carts are driven through it is easy to close the 
shutters. 

Liglit and air are abundantly provided for the stock, as any one may see by 
even a casual inspection of the plans. In fact, these are the first features that 
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impress any one. The ventilating trunks aare four feet square, and rise from the 
feeding floor directly to the r oof ^ where they terraiBate ip Emerson^s ventilators 
of the largest size.' The current of air caused ■ by one of these is at all times 
perceptible, and usually amounts to a considerable wind. The windows on the 
stock floor are v^y numerous, and are each provided with two glazed sashes, 
hung by weights, so that any one, or all, may be opened to mj degree desired, 
making the floors cool and airy in the closest weather. - \ 

The yards open to the south and east, and are so an-anged that the wash may 
be turned ^ flow into tanks for wetting down the manure in the cellar, which 
operation is frequotitly necessary, especially in summer. The water from the 
eaves is all conducted crfF, none comes into the yard, and there is no necessity 
for husbanding it. 

CONCLUSION. 

The editor of the American Agriculturist, who is familiar with the bam, thus 
writes concemiag it : 

It is exceedingly room j and comfortable for men and beasts at all seasons. It thorQugbly 
protects animals and their fodder, with all farm products, implements and manure, from the 
weather ; effects great saving of labor ; fs subject to easy and rapid inspection ; and, not-lWist, 
it is easier for hired men to keep it clean and in order than to do otherwise. Kekher care 
nor expense has been spared to make the whole structure as substantial and convenient as 
possible, the material being isiU of the best quality. The whole subject has been under con- 
sideration, and the general plan formed for several years. Mr. L. did not build Until he felt 
sure he knew exactly what he wanted, and was ready to secure this to himself lind las ehildien 
at any reasonable cost. 

The proprietor furnishes the following memoranda: 

Lower timber, white oak, 12 by 14 ; joists, chestnut ; floor, chestnut ; rest of the frame, 
white pine, hemlock and spruce, mainly hemlock ; the long cross-beams 55 feet long, squared 
12 by 14 inches, are pine ; threshing floors, 2| inch pine plank, grooved, with a tongue inserted ; 
bay floors, If inch pine, planed and matched, laid planed side down; siding 
is pine, 10 to 12 inches wide, planed and matched, with battening of this f ") fbrm, 

which costs no more than plain. The roof is 1^ inch, planed and matched spruce, well slated, 
furnished with Otis's lightning rods. The architect is R. G. Kureell, New Haven; the 
builder Henry E. Woodward, Thompsonville, Connectieut. 

The gables on the sides of the barn and south wing give great strength td the frame, 
afford light to the floor, and in summer give a splendid draught of air over the ^oor, to say 
nothing of the beauty added to the building. 

A cheap barn can be built on this general plan of, first, basement for manure^ roott and 
hoffs ; second, floor for stock, wagons, and tools ; third, floor for hay, grain, hay-scalea, &c,; 
ana I believe that a f!Ebrmer may get for the same money one-third more room than By the old 
plan. 
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HOW IT IS MADE. 

"Philadelphia print" is known in the central cities of the United States as 
butter unsurpassed for sweetness, solidity, and golden color. It always com- 
mands a fancy price, and is ever sought with an avidity that makes its sale a 
pleasure rather than a labor. Excellent butter is found elsewhere, as in New 
England, New York, and northern Ohio, but inferior qualities are the rule in the 
dairy sections proper, which these exceptions only prove ; while in a large portion 
of the west and south there is very little superior butter, a considerable quantity 
that is passably good, and a large amount not fit to eat, of less value for cooking 
than good lard, and unworthy of the repute of the American farmer. 

.Greater advances have of late been made in cheese-making than in the axt of 
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batter-making. The l^ctory system has seem^ed uniformity with positive pro- 
gress in processes and knowledge of principles. Butter dairies are individual 
and isolated, and excellence in then- product is the result of peculiar care in the 
manager, and special adaptation to his business. It is of the utmost importance 
that the very best modes of manufacture should be understood ; that the dairy- 
man and the farmer's wife who cares for the smaller dairy of the ordinary farm 
should compare their processes ( which they may now deem to bo the best because 
they know no other better) with those of model establishments, and learn to 
stamp a higher excellence upon the yield of their dairies. The ; difficulty of 
obtaining really ffood butterin the city markets appears to be increasiBg, probably 
from a growing mstidiousness of butter eaters as well as from the increasing dis- 
proportion in numbers of consumers and producers. This fact gives urgent and 
immediate importance to efforts for improvement. 

The best Philadelphia butter comes mainly from Chester, Lancaster, and 
Delaware counties. A committee of New York gentlemen recently visited several 
of the dairies of Chester county as representatives of an incipient organization, 
the *^ American Jersey Cattle Club,'^ designed to facilitate the wofk of publishing 
such a record of importations and pure breeding as should secure the integrity 
of this famous daily breed. 

The following extracts from their report, v/ritten by George E. Waring, jr., 
commence with a description of the dairy of Samuel J. SJiarpless, of Street Road 
station, in Chester county, whose cows are all thoroughbred J erseys : 

The milking house is a light wooden structure, with so many open doors and windows that 
it is hardly more than a shed. In the winter it is closed up and used as a stable for young 
stock. ' In size it is about 22 feet by 36, with a row of stanchions on each side, and with 
mangers in which a little bran is put at each milking time. Each cow has her o^n place, 
with het name, n^e and pedigree over her manger, and she always goes to it as though she 
conld read. Their names have been put up in the order in which they come from the pasture, 
the " master*' cow entering first, and the least plucky last. 

The milking is done by women, the same one always attending to each cow, and it is done 
rapidly and quietly, no unnecessary talking and no skylarking being allowed. We measured 
" Niobe's" yield, and found it to be 11 quarts, (she gave 9 the next morning—making it 20 
for the two milkings,) not bad for a butter-making Jersey cow. The others gave less — the 
smallest not more than b quarts at tivo milkings — but the whole herd of 18 cowa could not 
have given less than 200 quarts a day, and this of milk that yields over 20 percent, of cream. 

Near by the milking house is the **8priug-house," the institution of this region, about 24 
feet long and 18 feet wide, built of stone, with its foundation set deeply in the hillside, and 
its floor about four feet below the level of the ground at the down-hill side. The site is that 
of a plentiful spring, which is allowed to spread over the whole of the endosed area to a 
depth of abotH thTee inches ^bove the floor of oak laid on sand ot gravel. At this heic^ht 
there is an overflow by which the water passes to a tank in an open shed at -the down-nill 
end of the house. On the floor of the spring-house there are raised platforms or walks to be 
used in moving about the room, l?ut probably three-quarters of the space is occupied by the 
slowly-flowing spring water. TLe walls are about 10 feet high, and at the top on each side 
are long, low windows, closed only with a wire cloth, which giVes circulation of air at the 
upper part of the room. The milk is strained into deep pans of small diameter, that are 
kept well painted on the outside, and are provided with bails, by which they are handled. 
The depth of the milk in the pans is about three inches, and they are set directly upon the 
oak floor, the water, which maintains a temperature of about 53^ Fahrenheit/ surrounding 
them to about the height of the milk. 

T^e cream is taken off after 24 hours, and is kept in deep vessels having a capacity of 
about 12 gallons. These vessels are not covered, and as the room is scarcely warmer than 
the water, the cream is kept at about 58° or 59° until it is put in the diniii. 

Ckuming. — The chum is a large barrel, (bulging only enough to make the hoops drive well,) 
with a journal or bearinj^in the centre of each head, so that it may be revolved by horsepower. 
This barrel has stationary short arms attached to the inside of the staves, so arranged as to 
cause the greatest disturbance of the milk as it passes through £bem in the turning of the 
chum. At one side is a large opening secured by a cover that is screwed firmly into its 
place — this is the cover or lid of the churn. Near it is a hole less than an inch in diameter, 
for testing the state of the churning and for drawing off buttermilk. This is closed with a 
wooden plug. • 

The churning lasted about an hour, at the end of which time it was necessary to add a little 
cold milk, to cause the butter to gather. This being secured, and the buttermilk drawn off, 
cold water was twice added, a few turns being given each time to the chum, and when the 
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last water was drawn oil it came nearly free of milkiness. A crank was then put on to an 
arm of the churn, the horse-power thrown out of gear and a gentle rocking motion caused 
the butter to be collected on the lower side, directly over the small hole — through which the 
remaining water escaped. It was left in this condition about two hours. After breakfast we 
returned to see the working of the butter. 

The butter-worksr. — In one corner of the spring-house stands the butter- worker, a revolving 
table about three feet in diameter. The centre of this, for a diameter of 12 inches, is an iron 
wheel with a row of cogs on the upper side of its rim. From this rim to the raised outer 
edge, the table (made of wood) slopes downward, so that the buttermilk as worked out is 
passed into a shallow groove and is carried away through a pipe which discharges into a pail 
standing below. Over the sloping part of the table there works a corrugated wooden roller, 
revolving on a shaft that is supported over the centre of the table, and has a small cog wheel 
that works in the cogged rim of the centre wheel, and causes the table to revolve under the 
roller, as this is turned by a crank at its outer end. Of course the roller is larger at one end 
than the other, so as to conform to the slope of the table, and its corrugations are very deep, 
not less than two inches at the larger end. Supported at each end of the roller and on both 
sides are bevelled blocks which, as the table revolves, force the butter from each end toward 
the centre of the slope. About 20 pounds of butter is now put on the table, and the roller 
is turned, each corrugation carrying through a long narrow roll, which is immediately followed 
by another and another, until the whole table is covered. The roller does not quite touch 
the table, and there is no actual crushing of tbe particles. The bevelled blocks slightly bend 
these rolls and crowd them toward the centre of the sloping part, so that when they reach the 
roller they are broken in fresh places, and by a few revolutions are thoroughly worked in eveiy 
part. 

Final processes. — Then follows a process that was new to all of us — tbe ** wiping" of the . 
butter. The dairyman turning one roller backward, with the left hand, so that the butter 
comes through at the right hand side, presses upon every part of it a cloth which has been 
wrung dry in the cold spring water, and which he frequently washes and wrings out. This 
is continued until not a particle of water is to be seen in the butter as it comes from the 
roller, to which it now begins to adhere. If there is any secret in the making of Philadelphia 
butter, this is it ; and it has much to do with the uniform waxincss of texture, whether hard 
or soft. 

After this the butter is salted, (an orunce of salt to three pounds of butter,) still by the aid 
of the machine, and any lurking atom of moisture is in this way prevented from becoming 
a cause of rancidity. 

When the salt is thoroughly worked through the whole mass, the butter is removed to a 
large table, where it is weighed out and put up in pound prints. 

The working, wiping, and salting of over 100 pounds of butter occupied about an hour, 
and before 10, a. m. the entire churning, beautifully printed, as fragrant as the newest hay, 
and as yellow as pure gold, such butter as only Jersey cream will make, was deposited in 
large tin trays and set in water to harden. The next morning it was wrapped in damp cloths, 
each pound by itself, put in a tin case, each layer having its own wooden shelf, with two 
compartments of pounded ice to keep it cool, and, surrouuded by a well-coopered and securely 
locked cedar tub, was sent to the Continental Hotel, where we found it on our return as 
delicious as when it left the farm. 

It is very difficult to describe any process in which so much depends on the judgment of 
the operator, and the writer hardly hopes for more than that his example will stimulate others 
who are interested in the subject to examine for themselves the daily operations of this 
interesting and beautiful region. 

West Chester farms. — Having seen our friend's butter safely set away to cool, wo started 
on an excursion among the more successful dairymen in the viciuity of West Chester, stopping 
by the way to visit another farm where only Jersey cattle and their grades are kept, and 
where the dairy operations evidently receive the same careful treatment, and where the milk- 
ing house had been very much improved by being made two stories high, a loft for hay being 
thus secured at a very little cost. 

One of the strongest impressions we had thus far received was that much of the excellence 
of the butter was due to the use of the spring-house; but our next visit (on the recommenda- 
tion of a friend who gave us the names of the most noted fancy-price dairies) was to a farm 
where the milk was kept in a deep vault, arranged much like a spring-house, but without 
water. Ihe proprietor of this farm, a man of long experience and of excellent reputation as 
a butter-maker, has satisfied himself, by a long trial of both systems, that the dry room is 
the best. He attributes the advantage to greater dryness of the air ; but as, with a free cir- 
culation against the cold stone, the walls were covered with moisture, he had gained very little 
in this respect, even supposing, which is doubtful, that dryness would be a gain. 

The thermometer on the wall of his vault was not more than one degree higher than that 
of the spring-house, and our impression was that a low and uniform temperature, however 
attained, is the important consideration. In the dairy that we were now visiting there were 
no shelves, and no provision was made for a circulation of air around the pans, as is con- 
sidered important in the dairies of our own region. In the vault, as in the spring-house, 
the pans, which are equally deep and have even a greater dopth of milk, (over four inches,) 
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were placed directly upon tlie floor. In this dairy the milk was allowed • to stand 36 hours 
before being skimmec^. The butter is worked, and Baited in the same way, and is equally 
good in its texture, and of very fine flavor. The color, however, it being thought desirable 
to bring it up to Alderney standard, was secured by the 'use of annatto, which is used winter 
and summer, to secure uniformity of color. A solution of the annatto is made by boiling it 
in water, and the extract is mixed with the cream in the churn. 

From here we went to another farm in the vicinity of West Chester, which bears an 
equally high reputation for its butter, and where the spring-house has been abandoned, and 
the cream is kepi, as previously described, in a dry vault. In the manufacture of the butter 
the same processes obtain, and the same good result is secured. In all of the instances 
described a very high price, much above that of the common market, is obtained. 

The next morning we drove about 10 miles, through a magnificent farming country, to a 
farm which, more than any other, is celebrated in the Philadelphia market for the excellence 
of its butter. In fact, it is rather a butter factory than a farm. Cows are bought when in 
full milk, forced by a liberal use 6f purchased food to the highest yield of which they are 
capable, and are sold as soon as their milk fails. The farmer himself is his own dairymaid, 
and attends in person to every detail of his dairy. He makes use of the spring-hoUse, and 
believes that it is necessary. His butter is worked on a table, with a large two-handled 
paddle, and when wiped and properly salted it is thrown in large lumps into a cloth, which 
lies in a vat of cold spring water; (ice water would do as well.) He claims that the harden- 
ing is more rapid and more complete when the water surrounds the lumps of butter than 
when surrounding a vat in which they are placed. He uses annatto, winter and summer, 
and gives a very high, though somewhat unnatural, color to his butter. He obtains the 
very highest prices in the Philadelphia market, and he supplies some of his customers by 
express at their summer residences at the seaside. His price during the whole of last win- 
ter, by contract for the season, was ^1 per pound, and it is now 65 cents, when good butter 
is selling for 35 cents in the Philadelphia markets. 

Chelten Hills, — From this fariii we returned to Philadelphia and went to Chelten Hills, on 
the North Pennsylvania railroad, to visit the Jersey cows imported by Mr. Charles L. Sharp- 
less. They were selected by Mr. Sharpless in J 865, on the island ot Jersey, and have only 
now been admitted, in consequence of the danger that had previously existed of introducing 
the rinderpest. They are an exceedingly fine lot of cows, seven in number ; one of them, 
** Duchess,"* is by far the finest animal that any of us had seen. She is now giving, by 
actual measurement, 21 quarts of milk a day, which yields daily more than four quarts of 
the richest cream, and she is as fine and delicate as a thoroughbred horse. Her color is 
brown and white, with tho richest orange-colored skin under the white hair. Her horns are 
small, thin, and of a translucent amber hue, slightly tipped with black. After a long exam- 
ination of her, our party broke up, being fully confirmed in our opinion that for the butter 
dairy the Jersey is, par txcdlenctj the cow of vAl others to select, and satisfied that we had 
learned some things about butter-making that were worth the trouble of learningf. 

Another member of the committee writes as follo^vs : 

If one wishes to see the grazing and dairy business carried on with the neatness, the order, 
the elegance of a first-class commercial house, the we plus ultra of cleanliness and taste in 
the dairy business, he should visit Mr. Sharpless's farm. He has 160 acres so disposed around 
the hill on which he has built that all the fields are under his eye as he stands on the slope 
south of his house. The farm buildings are in a valley at the rear of the house, protected 
from the winter winds and easily reached from all parts of the farm. He keeps from 20 to 
25 Alderneys, and has what we saw at very few other places, a milking-house — a large and 
airy structure, with a hard clay floor well rammed, and stanchions with the name of each 
animal tastefully printed and nailed over the place where she regularly stands. This house 
is kept as clean as a dining-room. The cows remain there only during milking time, when 
a little green corn or other food is thrown in the mangers, so a cheerful entry and quiet stand- 
ing are insured. Close by stands his milk-house, the walls about 10 feet high, 6 feet being 
beneath the surface. The floor is covered \nih. oak plauk, with a platform or walk raised 
four inches. Cold spring water stands or rather flov/s, with a depth of about three inches, 
all over the floor. In one place the depth of water is 8 or 10 inches. Here tho great pails 
of cream stand till churning day. The temperature of the water and of the stone walls 
which rise from it is 52°. When closed, as it generally is, the temperature of the spring- 
house is about 56°, and varies very little whether people outside wear overcoats or'are drop- 
ping down with tho sunstroke. In fact, V7e may as well here disclose the grand secret of 
the Philadelphia butter, for we found the same rule observed at the establishments of John 
R. Penrose and of Marshall Strode, who live near Mr. S., and make fivst-class butter. jf>om 
tht time the milk leaves the cow till the butter graces the table, milk, cream, and butter are 
near the temperature of 60^. In churning, 62*^ is found the best figure for the mercury. 
The cream is kept as cold as possible. The skimming is done with a concave tin scoop, 
perforated with a great number of small holes. This separates the cream from the milk more 
perfectly than any other instrument or process. Milk is allowed to stand 36 hours before 
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skimming; the depth of the milk in the pans is generally two and a half inches ; the same 
with the cool water on the outside of the pans. These people use the barrel chum driven 
by horse-power. Even in the heat 0/ July, and through these dog-days, many of them churn 
but once a week, and never more than twice. J. R. Penrose manages his dairy farhi much 
like his neighbor Sharpless. His spring-bouse is a little higher and the ventilation good. 
This is an important point. Cream is a great* absorbent, and no ill odor of any sort should 
be allowed in a milk-house. If a gentleman happens to be smoking he throws away his 
cigar when he enters that cool and hallowed retreat, as though the dairymaid were the lady 
of the manor. Mr. P. feeds liberally, and takes a corresponding flow of milk. He finds, no 
matter how good the pasture is, a cow is never so full as to refuse a few stalks of juicy corn, 
a lock of fragrant clover, or an armful of green rye or millet, and such bon-bons and tit-bits 
never fail to stretch out the line of pans. Mr. Penrose, as well as Mr. Sharpless, keeps the 
Alderney. For a butter dairy there is no doubt of their superiority. Mr. S. has a cow that 
has given 18 pounds in a week. A pound a day from each cow is not much above the 
average. _ Milking 23 cows, Mr. P. made in one week 187 pounds of butter. This was at 
the flush in the middle of Jiine. In August he makes from 130 to 140 pounds a week. 

Marshall Strode does not follow butter-making as a fine art, but for money. He has a 
cellar 10 feet below the surface, well ventilated and cleanly, flis milk is here kept at a 
temperature of about 58°. His cream he cools the night before churning with lumps of 
ice. Just before the butter comes he throws into the churn a bucket of ice-water. This gives 
him hard, close-grained butter, even in July. He sells it himself in the Farmers' market, 
and gets this year, on an average, nearly 80 cents a pound for all he makes. He can do what 
few farmers here or in England or Flanders can boast of. He will buy a fair native cow 
for about $65, and in one year she will pay for herself twice over in butter. He will agree 
within a twelvemonth to sell from her $ 1 30 worth of butter. The sour milk of a cow will make 
100 pounds of pork, and her calf he sells for $8 or $10. Thus his cows, the common natives 
of the country, pay him about $150 a year. Can a butter-maker in Herkimer, or Ulster, or 
Orange, or Essex, make a better showing ? How do those farmers get such a price for their 
butter? First, they always make a first-class article, so their customers, sure of getting the 
best there is, will not desert them on account of a rise in the price. Second, they bring in their 
butter in a showy and attractive condition. No pot of delf v/are, no tub or pail of oak or 
hemlock, no vulgar firkin is used to entomb those noble balls, golden-hued, with the aroma 
of white clover and Poa pratense lingering in the firm grain. A large tin vessel, designed 
expressly for the business, has chambers at each end into which ice is put. Thin wooden 
shelves about three inches apart rest on little projections from the sides. A layer of balls is 
placed on the bottom and covered with its shelf, but not so as to touch or mar the handsome 
print of a sheaf of golden grain, which stands out on the top of each ball ; on this shelf another 
layer of prints, and so on till the vessel is full, then containing 40 or 50-pound prints. The tin, 
with ice in each end, is then set into a wooden tub which has been cooled with ice or spring 
water. Over this is drawn a cover of padded carpeting, with oil-cloth on top. Thus hot air 
and dust are wholly excluded, and the butter rides to the city and opens in the market-house 
in as fine condition as when packed in the spring-house. In just this way, with this degree 
of care and skill, is the best Philadelphia butter made, marked, and marketed. No wonder 
the Philadelphians would rather pay 75 cents than go back from such manna to the leeks and 
onions of the comihon firkin. 

The farmers of Chester and Delaware counties often discuss the relative profit of making 
butter and fattening cattle for the Philadelphia market, We drove back among the farmers 
on the Brandy wine hills, the very hills over which Cornwallis made his flank movement when 
Howe goti the better of Washington. Here they make little butter, but fatten many bullocks. 
Marshall Hickman and his son George, to give an instance, on a 160 acre farm can fatten 40 
head, giving on an average $90 a head, and selling for $140. They are doing it this year. 
They contend that $2,000 is thus realized with far less care and labor than by making butter. 
But the farm in natural fertility has no superior in that region. 

We visited other farms, as that of John Leedom, only seven miles from the city, who is 
getting 70 cents for his butter, and other cattle-feeders amid these beautiful and fertile hills. 
These farmers are cheerful ; they are contented, sagacious, and thrifty. In their thorough 
tillage, their generous manuring, their solid fences, and noble barns, in the order and per- 
fect tidiness of their dairies, and in the care and skill they show in disposing of the products 
of the farm, they set their brother farmers of New Jersey, New York, and Now England a 
notable example. 
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HYBRIDIZING, CROSS-BREEDING, AND DEGEN- 
ERATION OF PLANTS. 



By Horace Pipeh, Biddeford, Me. 



Few subjects are more interesting to the agricnlturist than the hybridizing 
and the cross-breeding of plants, for to one or the other of these processes ho is 
indebted for a great number of the most useful plants that are cultivated^ either 
for the delight or the sustenance of man. On the other hand, his most san- 
guine expectations are often disappointed, and his best plans frustrated, from the 
want of a correct knowledge of the laws by which they are governed. It is for 
this double purpose, of showing how the most desirable plants have been pro- 
duced and how others may be, and be preserved in their purity, that I have 
undertaken the preparation of this essay. 

It will be necessary in order to comprehend fully the principles of these sub- 
jects, and their application to the practical operations of agriculture, to take 
a general view of the generative organs of the vegetable kingdom, and the 
manner in which they act in the reproduction of their particular species. If we 
examine attentively a perfect flower, we shall find that it consists essentially of 
two sets of organs, one called the pistils and the other the stamens. The pistils 
are located in the centre of the flower, and the stamens around them. The 
summit of the pistil is called the stigma, and on the top of each stamen is situated 
an anther, a small sack, which contains tlie pollen, or fine dust-like substance, that 
fertilizes the ovules or young seeds of the plant. 

These organs are supposed to perform offices analogous to those of the animal 
kingdom : the stamens representing the male and the pistils the female organs. 
When the anthers, which contain the pollen, arrive at a certain degree of 
maturity, they suddenly open, and emit a multitude of minute grains of pollen, 
and these, falling on the pistils of the lloT/er, throw out small hair-like tubes, 
which penetrate through the whole extent of the vascular tissue of the pistil and 
ultimately reach the ovules, thus fertilizing them and making them capable, 
when mature, of reproducing plants of their own kind. 

The ovules are the rudimentary seeds, situated in a case at the base of the 
pistils, each consisting of a central portion, called the nucleus, which is sur- 
rounded by two coats, the inner called the secundine and the outer the primine. 
When the hair-like tube of the pollen-grain passes through the orifice in the 
coatings of the ovule, and reaches the nucleus, or embryo sack, it is supposed by 
Brongniaii; and others to emit a spermatic orplantletgeim, which passes through 
the wall of the embryo sack and enters the germinal vesicle contained in it. 
The vesicle con-esponds to the germinal spot, or vesical, in the egg of birds, and 
the ovum of raammiferous animals. The germ remains in the vesicle, and finally 
becomes the embryo fully developed into a plantlet, as may be seen in the bean 
and other seeds. These tubes sometimes grow to great length, and are many 
days in penetrating the whole length of the pistil. Indian corn (Zea mays) will 
furnish a good illustration. The pistils of this plant, which are commonly called 
" the silk," grow to the length of 10 or 12 inches, and yet these slender pollen- 
tubes penetrate the whole distance from the ])oint where they come in contact 
with the pistils to the nucleus of each rudinientary seed. The ovules grow to a 

* See Griffith aud lienfrey's Microo-rapbic Dk;tionaiy, under ovule and pollen, pp. 514 and 
^t!7 \ A. Gray's Botanical Text Book, p. 24G; Alphonso Wood's Class Book of Botany, ed. 
1860, p. 149. . 
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certain size, natural to each particular plant, and, if they are not fertilized, then 
they wither and dic^ but when properly fertilized they grow vigorously, and, at 
last, become fully developed into perfect seeds. 

Plants or the flow^ers of plants are called perfect when the stamens and pistils 
are in the same flower, as in the apple f Pi/rus malus;J monoecious when in 
different flowers and on the same plant, as in the white oak f Quercus alha;J 
and dioecious w^hen in different flowers and on different plants, as in the hemp, 
f Cannabis sativa.J 

In the first class the pollen is conveyed from the anthers to the pistik in some 
cases by actual contact of the two organs, as in the potato, f Solanum tubero- 
sum;) in others by the elasticity or spring of the stamens at the time the anthers 
emit the pollen, by which action it is scattered on the pistils, as in the moun- 
tain laurel, (Kalmia latifolia;) and still in others by the position or length of the 
stamens, being above or hanging over the pistils, and, therefore, requiring no 
accidental means to fertilize the plant. 

In the second class the staminate flowers are generally situated above the 
pistillate and over them on the same stalk, so that the pollen falls upon the 
pistils by the mere force of gravity, as in the Indian com before referred to, in 
which the part commonly called the spindle contains the staminate flowers, and 
the ears the pistillate. 

In the third class the staminate flowers are on one plant and the pistillate on 
another ; therefore, the pollen must be conveyed by some artificial means from 
the stamens to the pistils. This is readily accomplished by the wind or insects. 
The grains being light and very numerous, are easily wafted by the breezes and 
severer winds in sufficient numbers and to the necessary distances to accomplish 
the desired object. But, lest this mode of conveyance should prove inadequate, 
nature has provided another security just referred to, namely, the transmission 
by insects when in search of honey for their food. Passing from the flowers of 
one plant to those of another, often to great distances, they carry the pollen which 
has adhered to their legs and bodies, and deposit it on the pistils of the flower of 
another plant, which is thus rendered fertile, and is as certain of producing fruit 
as if the pollen actually fell upon the pistils from thew anthers of the same flower. 
In this way we may account for the fact that some trees of this class, though thrifty 
and producing an abundance of flowers, do not bear any fruit. It is simply 
because there is no staminate plant sufficiently neslr from which pollen may be con- 
veyed by any af the means above to the insulated plant. And, again, the plant 
may be so far distant as not to admit the pollen to reach it at all, or only on some 
extraordinary occasion, and, therefore, it would produce fruit only when such 
accident should happen to occur, which might never bo. We have a very 
curious instance of the manner in which fertilization is sometimes effected in 
this class of plants in the case of the Vallisneria spiraliSj in which the flower 
of the staminate plant detaches itself from its stalk and swims to its mate, 
attaches itself to it, and remains until it becomes fertilized, when both flowers 
wither and sink beneath the surface of the water in which they grew, the one to 
perish, and the other to mature seeds, and sow them on the muddy bottom below. 

Plants are divided into genera, species, and varieties, a division which will be 
found sufficiently comprehensive for my pm'poses. 

A genus denotes an assemblage of several species agreeing with one another 
in their structural characters more closely than with other species. 

A species denotes a class embracing such varieties as may have originated from 
it as their common parent, and is capable of reproducing itself indefinitely. 

A variety is an individual having originated from a species, and differing from 
it only in some minor particulars, as shape, foliage, color, or flavor of fruit, &c. 

The whole subject may be illustrated by a single, genus, the PyruSj which 
includes the species called the apple /'P^n<5 malusji\iii pear f FyntscommtmiSyJ 
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and many others. The species called the apple includes many varieties, as the 
Baldwin^ Greening, Russet, &c. 

Hybridizing of plants consists in fertilizing one species or one of its varieties 
with the pollen of another species or one of its varieties of the same or a differ- 
ent genus. The offspring is called a hybrid, or mule.* 

Cross-breeding of plants consists in fertilizing one variety with the pollen of 
another variety of the same species. The oflspring is called a cross-breed, or 
variety.! 

Hybridization takes place between two species of the' same genus when they 
are nearly allied to each other, but not often between those of different genera, 
since they are generally remotely related. It is not possible, however, to ascer- 
tain by the external or the internal characters the exact relationship which plants 
bear to one another, and it is sometimes the case that the species which are class- 
ified in botany as belonging to different genera are physiologically more nearly 
allied than those of the same genus. Therefore, experiment alone must deter- 
mine what plants will hybridize, and what will not. The Dean of Manchester 
hybridized the Ehododendron Ponticum with the pollen of the Azalea Pontica; 
M. Sageret, the radish (Bapliamis sativaj wdth the pollen of the cabbage, 
(Brassica oleracea,) and Wiegman, the English garden bean, (ViciafahaJ with 
the pollen of the lentil, (Ervum lens.) But these hybridizations are not com- 
mon, and it may be laid down as a general rule that hybridization is confined 
almost entirely to species of the same genus, and these also must be nearly 
related ; for, after all the efforts of eminent botanists to hybridize the apple 
(Fyrus malusj and the pear (Pyrus communis,) it has never been accomplished, 
however desirable it may be, and the idea has been abandoned as involving one 
of those fixed principles of nature the boundaries of w^hich man can never pass. 
The currant and the gooseberry, too, the blackberry and the raspberry, have 
never, according to Professor J. Lindlcy, been hybridized, and probably never can 
be ; although, like the apple and the pear, they belong to the same genus, and 
so much resemble each other in their appearance and physiological structure. 

It might, at first view, be supposed from what has been said that the field of 
labor assigned to the experimenter in hybridization is very much circumscribed, 
being confined, as it is, to only one class of plants, and this principally the dif- 
ferent species of the same genus. But, wdien w^e consider that the whole vege- 
table kingdom is made up of species and their varieties, which are only grouped 
together in larger classes under different names, we shall see that it is vast in 
extent and unlimited in variety, and will give the broadest scope to the most 
exalted genius. . And, although much has been already ac<3omplished, we may yet 
suppose that there are multitudes of forms shut up in the arcana of nature which 
are yet unborn, and may at some futare day come forth to beautify still more the 
face of nature, furnish new pleasures for the eye, and provide more delicious food 
for the sustenance of man. 

The process of hybridizing and cross-breeding plants is the same, and consists 
in applying the pollen taken from the anthers of the staminate. flower to the 
stigma of the pistil or pistils of another fiowTr in such a manner as to effect its 
fertilization. The manipulations employed in the operation are generally simple 
and easily understood. They are performed by cutting away the stamens of the 
flower to be fertilized a short time before they arrive at maturity,* and taking 
the staminate flower from its parent stalk, holding it in the right hand, and then 
striking it on the finger of the left, held near the flower j thus' scattering the pol- 
len on the stigma of the pistil of the flower to be fertilized. Or it may be done 
with a delicate camel-hair brush by first applying it to the pollen, and then passing 
it carefully over the stigmas of the pistils of the flower upon which the operation 

* Hybridizing, strictly speaking', is obtaining a progeny between different species. — 
Johnson and Landreth's Dictionary of ModerM Gardening. 

t Cross-breeding is obtaining a progeny betw een varieties of the same species* — Ibid. 
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is to be performed. In both cases the utmost care must be taken to apply the 
pollen when the flower is in its greatest vigor and beauty, and the stigma is cov- 
ered with the necessary coating of mucus to insure a perfect connection of the 
pollen with the pistil, and make the fertilization perfect. The pollen also should 
have arrived at the proper degree of maturity, which occurs when it is about to 
fall from the anther. These conditions can be known with a good degree of 
certainty to the operator by the naked eye or a good magnifier. All flowers not 
ivanted in the experiment should be removed some time previous to the opera- 
tion, or before any pollen has been formed. It is also necessary to tie a thin 
piece of gauze over the flowers which have been fertilized in order to prevent 
insects from conveying pollen to them, and thus frustrating the labors of the 
operator. 

Another difficulty sometimes presents itself in the fact that both plants do not 
mature their flowers at the same time. There is not much trouble when the 
staminate flowers mature first, for the pollen can g;enerally be kept for a consid- 
erable time if properly preserved. M. Harquin, of Liege, has fertilized flow'ers 
of the azalea with pollen kept sis weeks, and those of the camellia after it had 
been kept seven weeks ; and the pollen of the rhododendron has been known 
to retain its fertilizing power for twelve months. Harquin took the anthers 
from the flowers just before they opened, and having wrapped them in paper 
left them in a dry room for a day, and then collected the pollen they contained 
in sheet-lead and preserved it in a dry place. A small box made of the same 
substance would be more convenient. But when the pistillate flower matures 
first, it must be kept back by cold or some other means, and the staminate flower 
must be forced in order, if possible, to bring them into flower at the same time. 
In the hot-house this can often be accomplished by ingenuity. In out-door 
plants there would be more difficulty, and perhaps it might be necessary to obtain 
pollen from some wanner climate where the flowers mature earlier. 

And, further, in some plants, as in the grape, the fertilization is effected either 
before or at the time when the cap of united petals is thrown ofl" from the stamens 
and pistils. In such cases it must be carefully removed by forceps or scissors, 
and the stamens cut away when it first separates from the receptacle, and the 
pollen applied as soon as the pistils are in condition to receive it. It may be 
known whether the operation has been successful by examining the pistils after 
the pollen has been applied. If it has been perfect the pistils will soon begin to 
wither ; if not perfect, they will conthme fresh and full for some days. 

From what has just been said, a practical suggestion may be drawn in respect 
to the time most proper for cutting plants intended for the support of animals, 
or,for medicinal purposes. It is a fact that a plant is in its fullest vigor, and 
contains the largest quantity of nutritious juices, which are laid up in store for 
the growth of the young seeds, when the flower is in its greatest perfection, 
and the pollen is fully matured, and commences its fertilization. This condition 
may be known by observing, in the larger flowxrs, the pollen scattered on the 
stigmas ; or in.the smaller ones, as the grasses, by striking the spike or head, when 
the pollen will appear like yellov/ dust on the hand. This is the time the plant 
should be cut and stored away for future use. If delayed beyond this, the 
nutritious elements are abstracted to perfect the seeds, and the plant gradually 
becomes a withered, dry, and tasteless stalk. All the grasses, wiiether upland 
or lowland, should be cut at this time, as the increase of the seeds will bear no 
comparison in value with the loss of <the nutritious properties of the stalk and 
flower. It seems almost cruel to deprive domestic animals, of tbe sweet and 
nutritious new moT^Ti hay by failing to cut it in season. The same reasoning 
applies to medicinal herbs. 

It has long been a disputed question whether a hybrid has the power of prop- 
agating oflspiing. Mr. T. A. Knight, late president of the Horticultural Soci- 



300 



AGRICULTUKAL REPORT. 



ety of London, Professor J. S. Henslow, and other distinguislied botanists, tliink 
that a true hybrid is incapable of reproducing itself, although it may be fertil- 
ized by either of its parents, and, if these fertilizations are continued through a 
few generations*,* the offspring will at last return to the type of the species by 
which the fertilization was effected. Mr. T. A. Knight says : 

I have never yet seen a bybrid plant capable of affording offsprin^^ which had been proved 
by anything like satisfactory evidence to have sprung from two originally distinct species. — 
Horticultural Papers, English edition, p. 253. 

There are others, among whom are Professor Gartner, Professor J. Lindley, 
and Professor Asa Gray, who suppose that there are different degrees of hybrid- 
ity, and that hybrids may sometimes be capable of reproduction for a few gen- 
orations, but that their sterility will soon manifest itself, and they wall die out if 
not previously absorbed into one or the other of their parents. Professor J . 
Lindley says : 

Two distinct species of the same genus will often together produce an offspring capable 
of performing all its vital functions as perfectly as either parent, with the exception of its 
being unequal to propagating itself permanently by seed ; should it not be absolutely sterile 
it will become so after a few generation?. — Introduction to Botany, p. 348. 

Professor L. Agassiz says of hybrids : 

Their fecundity is limited,— sometimes so extremely limited that even the first generation 
is sterile ; sometimes partially fertile by a return to the parent stock. Between themselves, 
the individuals bom from two different species are hardly ever fertile without limit. — Mas- 
sachusetts Agricultural Report for 1864, p. 135. 

There is still another class represented by Rev. W. Herbert and Mr. Charles 
Darwin, who say " some hybrids are perfectly fertile, — as fertile as pure parent 
species," and that new and permanent speciesmay be produced by hybridization. 

From the preceding observations it seems to be a reasonable conclusion, which 
may be adopted as a rule, that sterility is connected with hybridity, and, if it is 
not complete in the first hybrid, it will be in some of the subsequent genera- 
tions. It would seem, also, that in some instances, as stated by Rev. W. Her- 
bert and Mr. Charles Darwin, that different species do sometimes produce fertile 
offspring, but that these cases are very few. Now, it is acknowledged by the 
best botanists that many plants which are classified as species are only more per- 
manent varieties, and that if a classification were made on physiological 
principles of affinity they w^ould be classed as varieties. Therefore these 
hybrids are such only by plassification, and are properly the offspring between 
two varieties of the same species, and should be called cross-breeds, or varieties. 
In this view sterility is made a test of hybridity ^ and, if we adopt any other 
opinion, all distinction between hybrids, species, and varieties will be destroyed, 
and the theory of transmutationf must be adopted. 

The advocates of original species suppose that the different species were all 
created in the beginning, and that no others have been created since. They 
admit the eft'ect of different modes of living, kinds of food^ and climate ; but 
they deny that these are sufficient to produce a new species. Among the most 
able, advocates of this theory are Baron Cuvier, Professor L. Agassiz, Professor 
J. Lindley, SirC. Lyell, Professor E. Hitchcock, and Professor J. D. Dana. 

* Beginning with the hybrid, the children are the first generation, the grandchildren the 
second, and the great-grandchildren the third. 

t The theory of transmutation supposes that only a few forms of plants and animals were 
created at first, and that all the others have originated from them, the changes having been 
produced by different modes of liviug, kinds of food, climate, &c. Thus, suppose two 
birds to have been created in the beginning ; from these all the different species, as eagles, 
geese, hens, sparrows, i&c, are believed to have been derived. Each bird, by the principle 
of "natural selection," chooses a companion most like itself, and thus new species are coii- 
tinually formed. The same would be true of plants. Among the most able advocates of this 
theory are Do Lamarck, Geoffrey Saint-Hilaire, W. Swainson, and Charles Darwin. 
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Professor J. S. Henslow says : 

Numerous hybrids are continually produced artificially by horticulturists, for the purpose 
of obtaining choice flowers and fruit, and it has been assorted that many of these are capable 
of fertilizing their ovules, and thus of being produced by seed. If this be really the case, 
it would seem to be impossible for us to draw any distinction between true species and 
hybrids. — Professor J. S. Henslow's Botany, p. 288. 

The present classification is continually changing. To-day a variety becomes 
a species, and a species a genus. A stroke of the pen changes one into the 
other. The nectarine is classed by J. C. London as a variety of the peach ; by 
Professor De Candolle as a distinct species under another genus. Still it is 
kno\vn to have first grown upon a peach-tree, with other peaches. If these are 
distinct species, a brother and sister of the same parents might, on this principle, 
be called distinct species, but very closely allied. Winter wheat and spring 
wheat were classed by Linnaeus as distinct species, but it car be proved now that 
they may be changed into each other. Professor J. Lindley, speaking of the 
citron family, says : 

Those who have bestowed most pains in the investigation of Indian botany, and in whose 
judgment we should place the most confidence, have come to the conclusion that the citron, 
(Citrus medica^) the orange (Citrus aurantium, ) the lemon (Citrus limonum,) the lime 
(Citrus limetta,) and their numerous varieties now in cultivation, are all derived from one 
botanical species, Citrus medica, indigenous to, and still found wild in, the mountains of 
East India.— Treasury of Botany, vol. 3, p. 291. 

Many plants now in cultivation cannot be found in their wild state, and, con- 
sequently, it cannot be known by their structure what are species and what are 
varieties ; but, if the^ir names have not been written in books, they are all 
recorded in the book of nature, and can be known with great certainty by the 
test of sterility. 

Although the present classification may be the most convenient for the study 
of botany in learning the structure and names of plants, yet it would seem to bo 
very desirable to have another, made on strictly physiological principles of alliance, 
founded on experiment. It would doubtless be a work of time, but still of very 
great practical value. However, in treating the subject of hybridization, I shall 
call the ofi'spring produced between two species by the name of hybrid according 
to the present classification, with the understanding that when it is perfectly fer- 
tile it is a classific hybrid, but not a true hybrid, or a hybrid by nature. 

There is considerable diversity of opinion respecting the origin of the species, 
some maintaining that they are variable or transmutable, and that there is no dis- 
tinct line of demarcation between species, varieties, and hybrids. On the contrary, 
there are others who contend that species are primary or original creations^ per- 
manent and distinct from one another. "Most of our distinguished naturalists 
have taken the ground that species are permanent and distinct. Mr. T. A. Knight, 
whose judgment was exceedingly accurate, and who is declared by Professor J. 
Lindley, in his recent work on gardening, to have been " the best horticultural 
physiologist that the world has seen," expressed his opinion in the following very 
decided language : 

I must, therefore, continue to believe that no species capable of propagating offspring, 
either of plant or animal, now exists which did not come such immediately from the hand 
of the Creator. — Horticultural Papers, English edition, p. 253. 

Professor J. Lindley, one of the best of botanical writers, says : 
The species of plants, like those of animals, appear to be eternal, so far as anything mun- 
dane can deserve that name. There is not the slightest evidence to show that any species 
of plant has become extinct during the present order of things. — Theory and Practice of Hor- 
ticulture, edition of 1855, p. 471. 

Prof. L. Agassiz, who has devoted a large portion of his life to the examina- 
tion of species, says : 

Species are formed in nature, with all qualifications ; they are God's creations. If it 
were possible to originate new species by the development of varieties, man might be able 
to enlarge both the animal and vegetable kingdom, and become a creator. 
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And forthtr : 

- It was ti great step in ibe projgn^ess of Bcieace when it was ascertained tli»t species have 
^ed characters, ana that the j & not change in the courise of tame. But the fa(^, for which 
we are indebted to Ciivier, has acqnired a still greater importance since it has been estab- 
Kshe<J that even the most extraordinary changes in th6 mode of existence, and in the condi- 
tions *under which animals may bo placed, have no more influence upon their essential 
charactets than the lapse of time. Nothing furnishes the slightest argument in favor of their 
mutability ; on the^ contrary, every niodern investigation has only gone to confirm the results, 
first obtaiued'by Guvier, and his' views that species aie fixed.— Contributions to the Natuial 
History of the united States, vol. T, p. 53. 

It would appear from these opinioris, expressed by so accurate observers, that 
epecies are permanent, and were created by Grod in the beginning/ at least in the 
be^ning of the present order of things ; also, that they were completely adapted 
to the condition in which they were placed, and have preserved tbeir identity 
from the most remote historical period to the jiresent time. There is every 
reason to suppose that they will continue their existence, and remain distinct as 
long as the present arrangement of nature e;jcists ; and when a new order of things 
shalj be instituted, if we may judge by the pa^t geological history of the earth, 
tliey win t>e re-adapt^, or new ones created, or both, not by progressive develop- 
ment, but suddenly and perfectly adapted to their new condition.* Professor L. 
Agassiz says: 

Geology shows that at different periods there have existed different species ; but no transi- 
tion from those of apreceding into those of a following epocli has ever been noticed anywhere.— 
Contributions to the Natural History, &c., vol. 1, p. 53. 

It is evident, then, that it was the design of the Creat<tr to keep the various 
species of the present creation distinct, and not to permit any variations to occur 
which would interfere with His laws, or produce any new beings not in agree- 
ment witb the great plan. 

If we careluUy es^amine the laws of generation in the vegetable as well as in 
the animal kingdom, we shall find that the different species are confined to cer- 
tain limits of reproduction over which they cannot pass without reproof. Each 
is ooiifined by a law of nature to itself or its varieties j and, if at" any time it 
transcends these boundaries, the offspring is impeiiect, and ultimately suffers 
death or total extinction. It sometimes perishes in tlio first generation, but it 
may continue to propagate itself for a few generations, and then beqome extinct. 
Sijch an offspring is called a hybrid. It differs from a species, because its fer- 
tility is limited. It differs also from a variety, not only in consequence of the 
limitation pf its fertility, but also because it is the product of two species, and a 
variety is the offspring of one or the- same species. A hybrid, therefore, is 
not a species, and it is not a variety. It is hybrid only, and should be called 
by that name. Like the line of the parabola, it may approximate very near to 
a species, but it cannot become sucTi while it retains its hybridity j -^for, when it 
coalesces with its species, it becomes permanently fertile, and is no longer a 
hybrid, but a variety. . 

The word hybrid (from the Greek word hubris) in its original meaning signifies 
insult, debflAichery, a rape, prostitution; thus showing that it is the offspring of 
an illicit interoom'se between plants of different species, and it is*well known that 
plailts which are really specifically distinot will not hybridize, unless from impo- 
tency or absence of the male plant of the same species, or in coqsequence of being 
forced by the interference of man. 'It is contrary to the laws * of reproduction, 
and the ofispring is imperfect, and must be kept alive by man, or by some other 
means than by seed. Sterility,- or sterility of offspring, is the line of demarca- 



* A few species pf animals are supposed to have become extinct through the ag-ency of 
man in reoent times, but not from any want of adaptation to th^ir condition, as the Sinomis, 
Dodo^ SoliXaire^ &c. — ^J. D. Dana*s Manual of Geology, p. 578. 
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tion which separates one species from another, and is the true basis for all classi- 
fication of species, which is founded in nature. It is a benevolent law, and its 
object is to keep the species distinct, and to prevent plants and animals from 
producing olfsprings which would not be adapted to the present condition of 
things ; and, if permitted to live, \vould, in the case of animals, be a burden to 
themselves, and those around them. But these illegitimate connections are some- 
times, but rarely, permitted for a short time; perhaps to gratify the taste as 'in 
fruits, or to please the eye, as in flowers, or to subserve some temporary purpose, 
when the change would not be violent, or particularly interfere witli the general 
arrangement of thing-s. But the parents will receive back these abnormal 
offsprings, or hybrids, from their debauched condition, and restore them to good 
standing in the family of nature, if they will unite with them, although it may seem 
to be an unlawful union, but jQt ultimately resulting in the good of the species. 

The beauty and benevolence of this lavv^ may also be seen in its effects on 
varieties of the same species, both among plants and animals. In plants that 
have a tendency to sport and to produce abnormal development in their flowers, 
this disposition is immediately checked if canied too far by destroying the 
organs of reproduction, so that the abnormity may not bo perpetuated. And 
in animals much inconvenience and sufl^ering are prevented by limiting the period 
of fertility in order that offspring may not be produced which, in consequence of 
weakness in the parent occasioned by youth or old age, would not have the 
vigor of constitution to insure health, or might not be able to receive the supply 
of nourishment necessary for its vigorous growth, or the proper care which its 
welfare would demand. 

There may appear to be some exceptions to this principle of sterility, for it is 
very difficult to find any rules, except mathematical, that are without exceptions; 
but it would, on this account, be unreasonable and vain to think, by collecting 
a complication of apparent exceptions, thus to set aside or annul a great and 
obvious law of nature. 

If the foregoing principles of the permanency and distinctness of species are 
not correct, it would be very difficult to account for the purity of the species of 
plants knd animals which have come down to us from very remote periods ; for 
we know from fragments of plants found in Egyptian tombs, and from engravings 
on monuments, that the palm and the vine are the same now as in the time of 
Menes, and that the beautiful narcissus blooms as sweetly as when the Latian bard 
sung its praises nearly two thousand years ago. Professor James D. Dana says : 

Under any scheme of deyelopment of species from species, the system of life, after a few 
years of progress, would have become tv blended mass, the temple of nature fused over its 
surface and throughout its structure. The stud}' of the past has opened to view no such 
result. — Dana's Manual of Geology, p. 602. 

Hybrids, as we have already seen, are the offspring of two different species, 
and therefore partake of the nature of both parents in all their essential quali- 
ties, as foliage, form, size, hardiness, color, &c. There does not always 
appear, however, to be a perfect commixture of the two natm'es in every part of 
the new being, but each respectively may show itself more conspicuous in one 
part than in another. .It is now generally believed that the characteristics of 
the male plant predominate in the offspring. Professor J. Lindley .says : 

In the midst of many experiments conducted without exactness, from which no siafe con- 
clusion can be drawn, there are some in the hands of such men as the late Rev. W. Herbert, 
which seem to justify the inference that, in general, tTie properties of the male parent will be 
most conspicuous in the hybrids. — Theory and Practice of Horticulture, edition of 1855, p. 
495. 

M. Germain de Saint Pierre says: 

The greater influence of the male may be taken as a tolerably safe guide in experiments 
on this subject. The female plant seems to furnish the teguments of the embiyo, and at a 
later period the material for its nutrition ; tjae male plant seems to supply the first constituent 
matmials for the embryo. 



304 



AGKICULTUKAL REPOKT. 



The theory, of the ovarist, who supposes that the embryo of the new plant 
exists in the ovary, and is quickened into life by the influence of the pollen ; 
and that of the epigenesist, who thinks that the embryo is produced by the 
fluid issuing from the pollen, and uniting with the fluid exuding from the 
stigma, are now generally discarded; and the theory of the animalculist , is 
adopted, that the germ or the organic framework of the living being, or 
embryo, is furnished by the pollen of the male plant, and conveyed to the^ 
embryo sack, and is nourished in it and developed in the ovules, which ulti- 
mately constitute the seeds of the new plant. Hence, it may be seen why the 
characteristics of the male plant predominate in the new oUspring, and why it 
might also in many respects resemble the female plant by which it is nourished 
so long, and developed almost from nothing into perfect seeds which contain the 
rudiments of the new plant. Leuwenhoek, the German naturalist, embraced 
this opinion after the most careful and critical observations with a microscope of 
so great magnifying power that a spider's thread could be seen by it, the fineness 
of which was such that it would take four thousand of them to make one the size 
of a spire of hair.. The correctness of this theory can also be abundantly proved 
from the animal kingdom.* 

In hybridizing and in cross-breeding no change is produced during the first 
year in the fruit of the plant upon which the operation has been performed. It 
makes its appearance in the second year in the new plant raised from the seed of 
the one to which the pollen was applied. Mr. T. A. Knight says: 

I must, consequently, venture to conclude that neither the color of the seed-coats,t nor 
the form, taste, or flavor of fruits is ever affected by the immediate influence of the pollen of 
a plant of another variety or species. 

M. Germain de Saint Pierre, a recent and experienced hybridist of Europe, 
confirms the views of Mr. T. A. ICnight. He says : 

The fruit produced as a couseqv.'.iuce of artificial fertilization does not differ, generally 

speaking, from the normal fruit. 

■ Hence, w^e may conclurl(3 that the prejudice cannot be true which sometimes pre- 
vails, that the fruit of our orchards and gardens, which is raised from the same 
tree from year to year, is injured by insects in transferring pollen from the flowers 
of one tree to those of another. The change is effected in the seeds onl}'-, and not 
in the fruit. 

To hybridizing and to cross-breeding, but especially to the latter, we are 
indebted for some of the choicest kinds ©f our fruit, as the grape, strawbeiTy, &c. 
Sorde of the finest shrubs and trees that adorn our gardens and la^vns, the beau- 
tiful roses, camellias, azalias, and rhododendrons that are scattered broadcast, 
as it were, from one end of the civilized world to the other, are the handiworks 
of the cunning workmen in these pleasing and useful arts. Nature, in her primi- 
tive state, rarely hybridizes. She has, as a general rule, left that for man to do 
under more favorable circumstances, while she takes care to presei-ve her odginal 
creations forever distinct. . 

True hybridization, or that which" is founded in nature, produces weakness in 
the offspring in one form or another, the object of which appears to be to destroy 
hybrids and preserve the species pure. When the parent plants a^e very remotely 
allied, this weakness shows itself in a feeble and sickly constitution, and fre- 
quently the offspring perishes in a short time. When they are more closely 
related, there is sometimes more physical strength of constitution and vigor of 
growth than in either of the parents; but at the same time there is great impo- 



* The mule has the head, tail, and hoofs like an ass ; the ginnet has the head, tail, and 
hoofs hke a horse.— Massachusetts Agrijcultural Report for 1864, p. 135. — Agassiz. 

t Rev. William Herbert thinks the coating of the seeds of plants is sometimes changed 
in color by the immediate influence of the pollen on the fertilized plant. This seems to be 
the case in maize, since a flower of a yellow variety fertilized by the poUon of a white 
variety will produce a white seed the first year. 
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tency m the reproductive organs, so that the nourishment which in other plants 
goes to form the seeds, in hybrids serves to increase their strength and size. 
Hence, as Kohreuter observes, hybrids frequently produce enormous developmeDt 
of their roots, tubers, flowers, and fruit. They also have a tendency to increase 
by roots, runners, and suckers ; and indeed all true hybrids must be propagated by 
scions, cuttings, layers, suckers, or in some similar manner. 

The beauty of flowers may be improved by hybridization. Single flov^^ers are 
sometimes made double, because the sap, which usually goes to make the seeds, 
is thrown into the stamens in extra quantity, and they are thus transformed into 
petals, and the flower becomes double. Flowers of single colors, as red, white, 
purple, &c., may become variegated by hybridizing. Little practical advantage 
can be derived from producing true hybrids of annual plants, since they must 
perish at the end of the year in consequence of incapacity to produce seeds for 
reproduction. TLey may gratify the curiosity or please the eye by exhibiting 
forms that were never seen before, but which remain only for a short time and 
disappear forever. There are, comparatively speaking, but few true hybrids, and 
they must be cherished with great care in order that they may be preserved, even 
in perennial plants, for any considerable time. Most species do not produce 
them at all, and others only when they are on the very confines of the line of 
demarcation which separates them. 

Classific h^^brids generally possess all the qualities which characterize other 
plants, with the additional ones of improvement in size and quality of fruit, in 
hardiness; beauty of flowers and foliage, and sometimes in prolificacy. 

If it is desired to improve the flavor of a fruit, we should select a species for 
the male plant possessing the quality which we desire to impart to the new 
plant, and hybridize the female plant of the other species with its pollen. From 
the seeds produced by this union we expect to get some plants which will resem- 
ble, according to the general law, both parents in flavor, &c. ; and perhaps there 
might be one or two which would be nearly or quite equal to the male plant. If 
it is desired to produce a fnait hardy and of good flavor, we should select a species 
for a staminate plant which is hardy and delicious, and hybridize the more tender 
species with its pollen. If it is desired to increase the size, we should select a 
plant which produces the largest fruit for the staminate flower, and hybridize the 
one that produces the smaller with its pollen. These three qualities have been 
combined in the grape, in this country, by Johu Fiske Allen and Edward S. 
Rogers, both of Salem, Massachusetts, by hybi'idizing the native grape (Yitis 
IdbruscaJ with the pollen of the foreign fViiis virf i/era j or European grape. 

Mr. Allen produced his hybrid, called Allen's White Hybrid, by hybridizing 
the Isabella f Yitis labrusca) with the pollen of the Golden Chasselas (Yitis 
vinifcra.) ,This grape is hardy,- the fruit is of a greenish white color, and high 
flavored, partaking largely of the qualities of the male parent. Mr. Rogers 
also hybridized the Mammoth Grape (Yitis labrusca J with the pollen of the Black 
Hamburg (Yitis vinifera,) and obtained several hybrids, some of which are of a 
red color and others black. He also hybridized the Mammoth Grape with the 
Golden Chasselas, and obtained some very valuable hybrids. They have the 
hardiness, in some degree, and the large size of the Mammoth Grape, and the 
flavor, to a great extent, of the foreign varieties. In these successful cases of 
hybridizing we obtain at once hardiness, increased size, and high flavor, approxi- 
mating pretty closely to the male plants. Most of these hybrids are said to be 
very prolific in the production of fruit, and are justly regarded as a great advance 
in the amelioration of this species of our native, or vv ihl grape. 

Another very remarkable and valaablo plant, t^upposed by many to be a clas- 
sific hybrid, is the Mangel YVarzel. Professor J. Liudloy supposes that it is a 
variety of the garden beet (Beta vulgaris) of tliis country; l)r. William Dar- 
lington, that it is a variety of the Chard heet (Beta ciclaj and Professor W. Buck 
20 
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man regards it as a variety of the Sea beet {Beta maritimaj of England. A 
writer in the New American Cyclopaedia calls it a distinct species^ fBetaulUssimajJ 
and says tLe place of its origin is not known. In Webster's dictionary it is called 
Beta Jiyhrida, In foliage and color it resembles the Chard beet, and in size, 
fonn, and sweetness the garden beet. The concentric zones of red, and its 
remarkable size, seem to indicate hybrid origin. The garden beet and the Chard 
were extensively cultivated in Germany, wtere it was first seen, and there is ^od 
reason to suppose that it originated there, and is a classific hybrid 

The number of ornamental plants, the flowers, the foliage, and the hardiness 
of which are improved by hybridization, is very large. The Ehododendron 
Foniicumy with its purple flowers, hybridized by the pollen of the EJwdodendrm 
I$9dicumj with its beautiful, flaming, crimson flowers, produces a hybrid which is 
mcoh more beautiful than the former, and far more hardy than the latter. The 
common scarlet Azalea (Azalea calendulaceaj hybridized by the pollen of the 
yellow Azalea f Azalea PonticaJ produced flowers finely variegated with the 
colors of the parent plants, A new hybri<i, said to be of very beautiful colors, 
has recently been originated in England from Ehododendrm jasmmifiorum^ 
hybridized by the pollen of the Ehododendrm Ja^nicum. It is called the 
Princess Royal, and has obtained high favor. • 

That singular class of plants called remontant* roses is produced by hybrid- 
izing the common species of roses, which bloom annually, by the pollen of 
the Chinese rose (Eosa JndicaJ which blooms perpetually when cultivated 
in the conservatory. In consequence of this ever-blooming character which 
the Chinese rose imparts by hybridization, the common roses, which bloom 
naiturally only once a year, are made to blooin several times. Thus we get the 
hardiness of the common rose, and in part the perpetual blooming quality of the 
Chinese, rose. The philosophy of the change is, that after thfe flow^ of the 
first blooming perish, the plant puts forth a new growth of wood and flowers, and 
in this manner the process "is repeated ithroughout the season. The beautiful 
rose called the Giant of Battles f Geant des BataUles) is probably a hybrid from 
the Provence rose (Eosa cenUfoliaJ hybridized by the pollen of the Chinese 
rose ( Eosa Indica.J The Dr. Lindloy, the Queen ( La EeineJ the Triumph of 
Bea.uty (Triomplie de BeauteJ &c,, are of this class. There axe, also, very 
beautiful hybrids which are annual bloomers. The Letitia (La VolupteJ a 
hybrid between the Provence rose f Eosa centifolia ) and the . French rose {Eom 
GaUiea,) is of this kind ; so also the Devigne and Blanohefleur. These illuj^tra- 
tions are sufficient to show the very great practical value of the art of hybrid- 
izing; for, as we have seen, qualities can be imparted to fruits and beauty to 
flowers, in & few minutes, which, by the common course of cultivation, might 
require years, and even centuries, to acquire, and in many cases could not be 
reached at alL 

The origin of varieties is a subject of deep interest, and, perhaps, less nnder- 
ptood than almost any other. A species, unlike a true hybrid, will always reproduce 
itself from its seed, and for an indefinite period. The plants which are raised from 
its seeds will not, however^ be exactly like the parent species, but will differ in some 
particulars, as form, size, color, quality of fruit, but not in its original type, or 
materially in its organic structure. These particular differences which have been 
enumerated constitute varieties, forms that are not monstrous, enduring only for 
a time and then disappearing, but the natural outgrowth of the seed, not produced 
by a direct fiat of the Creator, as the species are supposed to have been, but by 
an inherent energy, acting by determinate laws, modified by the conditions in 
which they are placed, as soilj dimate, and other extraneous influences which are 
tQo latent for us to comprehend. 

Varieties may, no doubt, be produced by a spontaneous influence. Among 
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the countless numbers of flowers prodiicefl upon a single plant it could hardly 
be supposed that all would be constituted exactly alike. The growth of one 
might be more vigorous, or the pollen dilferently constituted in its elements, or 
more vital in its character ; and all these might conspire to produce a plant dif- 
fering sufficiently from the original species to constitute a variety. But it is not 
often that very marked varieties are produced by spontaneous action j yet some 
of our best fruits have occasionally been found growing wild, as it is sometimes 
called, in woods and hedg^es, as the pear called the Duchesse d^Angouleme, the 
Seckel, and the Bergen, but the seeds from which these trees gi'ew had probably 
been influenced by previous cultivation. 

Varieties may also be obtained by cultivation and selection. It is sometimes 
said that God created the species and man the varieties. There is no doubt that 
man, by means of cultivation, is a most powerful agent in the production of 
varieties. As the mind of man, when under powerful excitement, will make 
great intellectual efforts, such as it never made before, so a plant under the 
stimulus of high cultivation, will make an extraordinary development, often in 
a direction not expected, and produce a new variety which it never would have 
originated if it had been left alone in a wild state. The process pursued in this 
mode of producing varieties is to select the best fruit of any species or variety, 
and sow the seeds in a soil properly prepared for their most vigorous growth; 
then, again, selecting the best fmit from the new plants and planting the seeds, 
thus continuing the operation till the desired variety is obtained. Such vari- 
eties are sometimes called "seedlings," because they are raised from the seeds, 
without any artificial process of hybridizing or cross-breeding. This process of 
producing new varieties has been carried on very extensively, and with wonder- 
ful results, and it would be very difficult to assign the limits to which the improve- 
ment may be carried. 

Professor Van Mons, a distinguished pomologist, of Belgium, cultivated the 
pear very extensively in this way, and with good success. He began by sowing 
the seed's of a healthy seedling 'pear which approximated nearest to the original 
species of any which he could iind, without taking a wild one, supposing that 
by this course he could get some varieties diS'erent fi'om any which had been 
seen before. In the fifth gc], oration he obtained some excellent fruit, although 
he carried the process even to the seventh generation. He did not preserve 
every one of the multitude of plants which he raised from the seeds, till it 
matured fruit, but those which were feeble, or did not kave the characters that 
he deemed essential for the production of good fruit, were destroyed; and so 
accurate had his obseiwation become by long experience that, as he informs us, 
he could generally tell by the form of the leaf, the color of the branches, or the 
spreading of the top, whether the fruit would be good or not. He observed 
that, while the plant, of the first generation was about seven years in coming 
into bearing, the time was diminished for each succeeding one, so that in the 
seventh it took only about four years. It would probably not be best for the 
common experimenter to begin with sowing the seeds of an uncultivated variety, 
as Professor Van Mons did, but to select tho best, thus appropriating to himself 
what had been gained by cultivation, although he might not, perhaps, obtain 
anything so entirely distinct from existing varieties as was done in the case of 
Professor Van Mons. He raised more than 80,000 seedlings, 2,000 of which 
have meritorious qualities. I will name tho following: Belle Julie, Beurre 
Spencc, Beurre Amande, Beim'c Gens, Beun'(^ Citron, Beurre Colmar, Beurr^ 
Kenrick, Clara, Clinton, Capucin, Charles rredcrick, Limon, Walker, Wen 
dell, &c. 

In the grape we have a wonderful instance of the efi"ect of cultivation in 
improving the quality of the fruit. Mr. E. W. Bull, of Concord, Massachusetts, 
in his very successful eflbrts to improve our native grapes, began by sowing the 
eeeds of a hardy species fVitis labmscaj of wild grape from whijch he raised 
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seedlings. He then sowed the seeds raised from thesi and obtained others, 
among which was the Concord, w^hich was produced in the second generation 
from the wild vine. He then raised tw^ thousand seedlings before he got any 
that surpassed the Concord. In the fourth generation, or grandchildren of the 
Concord, he obtained seedlings which were far superior to the Concord, and 
nearly equal to the European gmYtefVifis vimfera.J The wild or foxy taste of 
the native grape had disappeared ; the pulp had become soft, s-weet, and sugaiy, 
and he says that it womld be difficult to distinguish it by the taste from the 
foreign varieties, and all this was accomplished in only four generations. There 
seems to be no reasonable doubt that, as Mr. Bull thinks, the w^ild grape can, 
in a few generations, be made equal in quality to the European vine. Wo may, 
therefore, expect to have a grape as hardy as the wild grape, and as juicy and 
sweet as the Chasselas or the Black Hambm-g. 

We have every reason to suppose that the Persian or European vine ( Yitis 
vinifera J has been brought to its present state of perfection from a wild grape j 
for it has been cultivated in Egypt from the remotest antiquity, and the Egyp- 
tians declare that Osiiis fii'st taught them its use. It had been cultivated in 
Asia 800 years before those pious leaders and shrewd statesmen, Joshua and 
Caleb, visited the valley of Eshcol and brought away "one cluster," so heavy 
that it was borne " between two upon a stafl." It grows to an enormous size 
when under cultivation. Schulz says he supped under a grape-vine in Palestine 
the stem of which was a foot and a half in diameter, the height 30 feet, and*its 
branches formed a canopy 30 feet in diameter. ''The clusters," he adds, "are 
so large that they weigh 10 or 12 pounds, and the berries may be compared 
with our large plums." A gentleman from California, of undoubted veracity, 
infomis me that he has seen a foreign vine in that State, planted a century or 
more ago by the Jesuit missionaries, which has a diameter even greater than this. 

There are few plants more inclined to vaiy or sport than the grape. All 
the European varieties, which vary so much in color and sweetness, have been 
produced from the same species, and sometimes white varieties and black have 
grown on the same stalk. 

The following are some of the varieties derived from the Viiis lahrusca: 
the Adirondac, Anna, Cassady, Catawba, Concord, Christina, Crevelling, Diana, 
Dracut Amber, Hartford Prolilic, lona, Isabella, Israella, Ives's Seedling, Lydia, 
Maxatawny, Rebecca, and Union Village. 

From the Vitis cordifolia originated the Clinton, Franklin, and Taylor's Bullet. 

From the Vitis custivalis we bave the Alvey, Devereaux, Elsinburg, Herbe- 
mont, Lenoir, and Norton's Virginia. 

Many of our . useful as \vell as ornamental plants vary much by change of 
habitat and by culture. The cabbage in its wild state had scarcely any head. 
The beet, carrot, parsnip, and turnip had roots no larger than the common 
thistle, fCirsium arvense.J The tubers of the potato were but little larger than 
the groundnut, (Ardlia irifolia j and the tomato bore fruit very much like the 
potato-ball, but now, by cultivation and selection, it has acquired a size of 
more than six inches in diameter. The strawberry has become many times 
larger than in its natural state. Professor Bnckman, of England, in a few 
years converted, by cultivation and careful selection, the wild parsnip into ne^v 
and good varieties. M. Vilmorin produced the same change in the wild carrot 
in a few generations. Winter wheat and spring w^heat may be converted into 
each other. "M. Monnier sowx^d winter wheat in spring, and out of 100 plants 
four alone produced ripe seeds ; these were sown and resown, and in three years 
plants were reared which ripened all their seed. Conversely, nearly all the 
plants raised from spring wheat which was sown in autumn, perished from frost j 
but a few were saved, and produced seeds, and in three years this spring variety 
was converted into a Avinter variety.''^ Iluiniiiig or twiniiig beans may be 
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reduced to busli heans by selecting the fruit that grows nearest the ground from 
year to year, and, on the contrary", their stems may bo made to grow much 
longer by selecting pods from the top or end, and constantly planting. Cucum- 
bers may be dwarfed in size, and almost stopped in running, by selecting seeds 
from those which grow :^ear the root, and planting constantly. A farmer might 
vevy easily originate a new^ variety of wdieat, by selecting some head w^hich dif- 
fered very much in size of kernel or length of spike, and sowing the seeds by 
themselves, from year to year, on w^ell-prepared land, and '' v/eedin^ out," those 
heads which are not like the original type, and rejecting the small seeds. The 
same is true of maize, peas, beans, and, indeed, of all plants that are inclined to 
sport or vary. Single flowers wdiich have a tendency to sport may be converted 
into double fiovvers by long cultivation in rich soil, and sometimes by keeping 
the seeds for several years, till they become w^eakened in their power of germi- 
nation, and then planting them. Every tendency in the plant to vary must be 
carefully watched. Rev. AV. Wilson, after solving the seeds of the Anemone 
coronaria for several years, noticed one flow^er that had an additional petaL 
He sow^ed the seeds of this flower, and continued to do so for a few generations, 
and obtained several new and beautiful vaiieties, with six or seven rows of petals. 
In this w^ay most of our roses, pinks, larkspurs, ranunculuses, and dahlias w^ere 
changed from their normal to their double forai. So, also, the simple colors of 
the dahlia and other flowers, as white, yellow, red, pm^ple, &c., were originated 
by w^atching the fli-st indications in the direction of any particular color, and 
cherishing and devel(?ping this tendoncy by sowing its seeds. If this process of 
sowing the seeds of double flowers is carried too far, all the organs of reproduction 
are sometimes transformed into petals, and the law of sterility then comes in, 
to prevent the abnormity from being perpetuated by reproduction. 

When a valuable plant of any kind has been obtained, it is very desirable to 
preserve it, and cause it, if possible, to produce true seeds evory year, and thus 
prevent it from reverting to its original or common form. This process is called 
by gardeners " setting," and consists in planting the seeds, for several years, by 
themselves, and entirely unconnected witli any other plants similar to it, and 
guarding at the same time against bees and other insects wdiich may. convey 
pollen to it. In this way, and by weeding out" constantly, the plant becomes 
"set," and will, wnth proper care, reproduce itself regularly from year to year. 
It must be remembered, however, that no variety will reproduce itself in every par- 
ticular of shade of color, or taste, or o;her properties ; and, therefore, when we 
wnsh to perpetuate a variety exactly, it must be done in the same manner as in 
the case of hybrids, by scions, cuttings^ suckers, layers, &c. 

Varieties may also be produced by cross-breeding. We have already shown 
in what cross-breeding consists, how the operation is performed, and to what 
class of plants it is applied. It now^ only remains to explain its ©fleets on the 
objects employed. All varieties, as has before been remarked, are perfectly 
fertile between one another, and it may be laid down as a general principle of 
universal application, except in cases where the relation is very close, that cross- 
breeding produces strength in the offspring, a result precisely the reverse of true 
hybridization, wdiich always occasions w^cakness in some form. The design of 
tliis law of cross-breeding is, doubtless, to invigorate the species, and keep up 
the tone and type to its original or primordial standard. Mr. Charles Darwin, 
speaking of its effects, says : 

The evidence immediately to be given convinces me that it is a great law of nature that 
all organized beings profit from an occasional cross with individuals not closely related to 
them by blood ; and that, on the other hand, long-continued, close interbreeding is injurious.— 
Variation of Animals and Plants, &c., vol. 2, p. 144. 

This exception of close interbreeding, or cross-breeding, which signifies the 
same thing, is obviously a wise provision of nature to prevent varieties from 
becoming too fixed i^ theil: habits, and diflering too much from the original species j 
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Biidj in the human race, to keep the members of families within the proper and 
na^tural limits of the marriage relation. 

The ofispring' produced by cross-breeding, as by hybridizing, is of a charac- 
ter nearly intermediate between the parents, the characters of the male usually 
being the most prominent; but the variety which possesses the greatest strength, 
and is nearest the type of the original species^ iinally predominates. It, there- 
fore, has an important influence in obliterating indivichial diflerences, and giving 
uniformity of character to varieties of the same species. By repeatedly cross- 
breeding the different varieties of the same species, wo could ultimately arrive very 
nearly at the original standard or type of the species. Varieties of plants may be 
improved by cross-breeding j and even the same variety, wdien it is grown in 
diiferent sections of the country for a fcw^ generations, and then the seeds are 
brought together and planted, will be invigorated and improved in size and 
quality. 

Cross-breeding has one advantage, and a very important one, over cultivation 
in the production of varieties, in the fact tliat they may be produced at once, 
with a very great degree of c(^'tainty, by uniting tw^o know'U qualities in one 
individual. In this way we ma^^ combine directly, and at our pleasure, the 
desirable qualities of two known varieties, and produce a cross-breed sometimes 
far superior to either when taken alone. But notw ithstanding this, w^e must look 
to cultivation principally for originating the primary qualities, and to cross- 
breeding for blending them in beautiful and harmonious proportions. Although 
as yet by far the greater number of the best varieties of» our fruits, and other 
plants, as the apple, pear, peach, melon, and turnip, w^ere probably obtained by 
cultivation, yet very many of the choicest were the result of the artificial cross- 
breeding of these primaiy varieties. 

Besides the advantages already named, cross-breeding improves the sizi3 and 
quality of the fruit of plants, their hardiness and prolificacy, and the beauty of 
their flowers. It has been found to be one of the most effectual means of accli- 
mation, so that plants which could not endure the cold of the more northern 
climates are made perfectly hardy by this process. By it we may give to the 
hardy pears of the north the delicate sw^eetness of those of the south; to the 
insipid and watery grape the richness of the Black Hamburg; and to the white 
rosfe the delicate blush which the crimson imparts. 

The benefits derived from this art are finely summed up in the following 
extract from the London Horticultural Magazine : 

To it we owe some, indeed many, of our m,ost beautiful- garden flowers, as well as the 
most valuable of our fruits aud vegetables. 'Among flowers, the most important qualities 
which can be impressed on the different races are greater hardiness of constitution, precocity 
or tardiness of flowering, the communicatitfU of odor where it is not possessed, increase in 
size, alterations in the forms of individual flowers, or greater prolificacy and improved 
arrangement, as regards their collective production. Modifications and the blending of colors, 
which are sometimes aimed at, seem to be the most paltry changes of any that are attempted. 
Among fruit and vegetables, the changes to be effected should be confined more to produc- 
tiveness and quality than to appearance. Thus, the increase of size, together with improve- 
ment or modification of the sensible qualities, are the main objects to be sought, followed by 
such qualities of general application as greater hardiness, jjrecocity, tardity, or productive- 
ness." 

So important have the subjects of hybridizing and cross-breeding been regarded 
by the trustees of the Massachusetts Agricultural College; recently established 
by the munificent grant of Congress, that particular apartments have been fitted 
up, at great expense, especially for this object, with all the conveniences and 
appliances necessary to conduct the work with efiiciency and success. Hun- 
dreds of persons in this country and in Europe are already at work in experi- 
menting upon various plants by these methods, and I have no doubt their labors 
will be successful, and of great practical value to the agriculturists of our country. 

Mr. T. A. Knight was one of the earliest experimenters in this art, and origi- 
nated many very excellent varieties of fruits, vegetables, a^d cereal plants^ somo 
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of whicli at the present time are among the most valuahle. Coe's Grolden "Drop 
^as produced by him from the Green Gage, fertilized by the Magnum Bonumj 
the Black Eagle cherry, from the Bigarreau or Graffion, fertilized by the May 
Di|;ke ; the Elton, from the Bigarreau or Graffion, fertilized by the White Heart ; 
and the Tillington and Moccas pears are lii.s, though not of the best quality. He 
also originated . varieties of peas, beans, wheat, &c. Messrs. Raynbird & Maud, 
of France, originated an improved variety of wheat from the Donna Maria, fer- 
tilized by the Boston Ked. The ear was much larger and the straw stronger. 
From the Oxford Red, fertilized by the Pearl White, a much larger ear than 
either was obtained, Mr. Maud observed that, as a general rule in cross-breed- 
ing wheat, a strong male and a weak female produced a better plant than a 
weak male and a strong female. Professors Gartner and Kolreuter produced 
thousands of cross-breeds; and also the Dean of Manchester, Dean Herbert, 
and more recently M. Godron, of France. It is very extensively carried on in 
France and Germany, and many varieties of apples and pears have been origi- 
nated which ^re among the best known. The number of flowers that have been 
improved in this way in hardiness and color is immense. Most of tlie dahlias, 
the primary colors of which have been so agreeably'' blended in their variegated 
flowers, owe their beauty to this art. Many of the fuchsias, chrysanthemums, and 
balsams, originated in this way. 

It may be well to remark here that it cannot generally be knoWTi with cer- 
tainty, when a new variety first begins to bear, whether the fruit w ill be of good 
quality or not. It Visually takes several years for it to develop itself perfectly. 
If there should be any doubt at any time whether a plant is a hybrid or a cross- 
breed, rt may generally be known by observing the following particulars : If it 
is intermediate between its parents and does not produce seeds, or produces such 
as will reproduce it only for a few generations, it is probably a true hybrid; but, 
on the contrary, if it is intermediate, and its seeds are pcriect, and produce vigor- 
ous oflFspriug continually, it is a classific hybrid or a cross-breed. 

The process of cross-breeding plants, although recent in its origin as artificially 
practiced, is of very ancient date as carried on in the wide domain of the vege- 
table kingdom. . It commenced probably with the offspring of the first plant 
created by Omnipotent Power. Nature is continually carrying it on in the field, 
the orchard, and the garden. The pollen is passing from the flower of one 
variety to that of another of the same species; thus fertilizing countless numbers^ 
he seeds of which will develop Ibrmg and fruits unknown before. Hence 
a vast number of the new varieties of flowers and plnnts which are commonly 
supposed to be' the result of some great and powerful effort of nature, may have 
been produced by this process of naturals cross-breeding. The Baldwin apple 
has a strong resemblance in form, color, and flavor to the Esopus Spitzenburgh, 
and it may perbaps be a seedling raised from a seed of some other apple ferti- 
lized by its pollen. It is not probably the result of accidental growth from an 
ordinary seed, unafiected by cultivation or cross-breeding. 

Jn the foregoing observations we have seen in what hybridizing and cross- 
breeding consist, the manner in which they are performed, the classes of plants 
to which they may be applied, and the beneficial results that have accrued to man 
jfrom the introduction of a multitude of new plants into the vegetable kingdom; 
and yet it is sometimes more desirable to the practical agriculturist to know how 
• to anticipate and avoid these intermixtures than to produce them. It becomes 
necessary, therefore, when we are about to cultivate different plants in the vicin- 
ity of one another, to ascertain how nearly they are allied, or to what class or 
classes they belong. If they belong to species of different genera we may expect 
no trouble from any intermixture which they may occasion. The pea f Pistim 
saM^um) and thebean (Phaseolus vulgaris J i\\Q^Q2iQ\\(Amygdalm Per^ajsmd 
the apple fFyrusmaluSj) the common ^oi2Lio ( Solanum tuherosumj and l^e 
sweet potato ( Convolvulus batatas j) the beet (Beta vulgaris) and the turnip, 
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fJBrassica campestrisj the parsnip (Fastinaca saiiva) and the icixyyoI ( Baiicus 
carotaj will never intermix wdih each other under any circumstances, however 
much they may seem, in some respects, to be similar; for they are, as may be 
seen, species of difl'erent and remote genera, and nature has declared that they 
shall never unite. They may be cultivated in the closest proximity, but they can- 
not intermix ; and the seeds which each produces will be its own, peculiar and 
distinct from every other. Therefore, the first inquiry to be made iji respect to 
any plants under consideration is, whether they belong to different genera. If 
they do, they will very rarely intermix, even with the present botanical classifi- 
cation. \Y e may. easily know to what genus or species any plant belongs, by 
turning to its name in any standard botany now in use. 

On this 23rinciple we are able to give a satisfactory answer to the inquiry 
whether one plant will turn into another; as chess f Brmmts sccalinusj into wheat 
^TriticumvidgareJ osits f Avcna sat iva J mtolmxlcj f Ilordeiim vidgarej or the re- 
verse. Inthecaseof thefirst two plants, it will be obscn-ed that they are of different 
species, and alsobelongto dilierent genera. Ithas been laid down as a law of nature 
that species are distinct, and were created so, and therefore can never change into 
one another. But these species belong to difl'erent genera, and we have seen that, 
when species are thus remotely allied, they will very rarely even hybridize. The 
two plants under consideration answer to both of these conditions, and of course 
one cannot change into the other. But, further, the experiment has frequently 
been tiied to tm-n chess into wheat by high cultivation, but has always resulted 
in failure; the only change wdiich has been effected being an improved variety 
of chess, without any change in its nature.* In cases in which wheat is supposed 
to have changed into chess, there must have been some deception which escaped 
the observation of the cultivator. The seeds might have been carried in the 
manure, which was, perhaps, purchased at some neighboring stable in which 
chess mixed with the hay had been consuuied by the horses or other animals. 
They may liave been lying in the ground for many years, and from a greater 
depth of ploughing than usual have been brought up to the light and heat of the 
sun, and thus made to germinate, since we know that the longevity of seeds is 
very great. Some new fertilizer may have been applied which has penetrated 
deeply enough to stimulate the dormant seeds into growth, and thus cause the 
chess to appear, on the same principle that applying ashes to fields, where no 
dover had grown for several years, will cause it to spring up in large quantities. 
The clover seeds had been lying dormant for years in the earth, and the ashes + 
stimulated them into growth. In cases in which wdieat w^as sown and chess grew 
in its place, the fact may be explained by supposing that the wheat perished from 
too much wet, or too great cold, or some other cause ; and the chess, being more 
hardy, survived, and took its place. There must have been some fallacy of this 
kind; for no one who is familiar with the laws of reproduction can suppose that 
one of these would change into the other. 

On the principle of the longevity of seeds, it may be shown why a growth of 
blackberry or raspbeny bushes sometimes springs up on bnrnt lands and others, 
after the forest has been cut away. The seeds had been carried there by birds 
when the trees w^ero standing, and had been covered up in the earth to a depth 
below the influence of the diurnal heat, or of the fires above them. But when 
these seeds received the light and heat of the sun, and, in the case of the burnt 

* In the case of JEgilops triticoides, which M. Esprit Fabre declared he converted into * 
wheat by cultivation, it appears that it was a true hybrid from *^gilops ovata, fertilized by 
Triticum xulgare, (wheat,) and that the hybridity of the JEgilops ovata was absorbed by the 
stronger parent Triticum vulgare, or, perhaps more properly, died out by cultivation, — 
Variations of Animals and Plants, &c., vol. 1, p. 377; and Gardeners' Chronicle, for 1865, 
p. 27. 

t Old ^nice-fir seed, which would scarcely germinate at two years old, produced a fine, 
healthy crop ^hen three.years old, having been first damped, and then mixed With newly- 
slacked lime. — Theory and Practice of Horticulture, edition of 1855, p. 236. 
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lands, the stimulus of the ashes, they began to grow, and produce a new forest of 
a different kind, of strong and healtliy brambles, yielding abundant and delicious 
fruit. 

Also, the reason why a pine forest is generally succeeded by oaks, may be 
explained partly on tliis principle and partly on another, viz., the plan which 
nature adopts to secure a rotation of crops. The seeds of the pines are carried 
into the oak forest by the winds and the birds wliicli inhabit it, and, in conse- 
quence of the shade and cold they do not germinate ; but when the light and 
heat of the sun are let in by the removal of the trees, they grow immediately. 
On the contrary, the squirrels carry the acorns of the oaks away into the pine 
forest and bury them in the soft earth, where they may get them again for food ; 
but often they never come for them, and they germinate in tbe shade, which is 
favorable to their early growth, and increase till they arrive at a certain size, and, 
if the pines are not cut away, then they die out. But if the trees are removed 
they spring up quickly, and by their rapid increase prevent the seeds of the pines 
from growing in a soil already shaded by the small oaks, and exhausted by the 
previous growth. If the neighboring forest had been chestnut or hickory, the 
growth would have been one of these. Thus we may leai-n from nature a valu- 
able lesson, showing the necessity of a rotation of crops. 

In species of plants belonging to the same genus, there is frequently great 
difficulty to be encountered in preventing them from hybridizing. Although it 
is a general rule, previously laid down, that species of the same genus will not 
hybridize unless nearly allied, and that the cases in which they do are but 
exceptions to the general principle, yet, despite this repugnancy to hybridization, 
there are some which are classified as distinct species that intermix with almost 
equal facility as varieties of the same species, and it requires the most per- 
sistent watchfulness on the part of the agriculturist to prevent their union. . As 
an instance of this kind we may mention the pumpkin ( Cticurhita pepoj and 
the squash f Cucurbita melopepoj which are usually regarded as distinct but 
closely allied species. The question now arises — how can w^e know what species 
will hybridize, and wdiat will not? It can be known only fi'om experiments of 
our own or others ; and it will never be scife to cultivate species of the same genus 
in the vicinity of one another without a previous knov\^ledge of their relationship 
or alliance. 

Tlie question is sometimes asked whether these tw^o plants will change into 
each other. The answer may be safely given that they will notj but they will 
intermix, and forn a classific hybrid which will resemble both plants, but will 
still be different from either. Since it is a law of hybridization that the hybrid 
partakes of the nature of both parents, and as a general rule the characteristics 
of the male parent predominate over the female, it is evident that when the squash 
is fertilized by the pumpkin the fTuit grown from the seed of the fertilized plant 
will resemble the pumpkin more than the squash ; and, on the contrary, when 
the pumpkin is fertilized by the squash the offspring will resemble the squash 
more than the pumpkin, though neither will be changed into the other. If, 
however, the pumpkin is the stronger plant in its specific character, the offspring 
may possibly in either case resemble the pumpkin more than the squash. None 
of the species of the squash and the pumpkin should be cultivated near one 
another. 

The muskmelon (Cucumis mcloj and the watermelon fOucumis citruUiis) 
are liable to hybridize. It is said by some that the muskmelon and the cucum- 
ber ( Cucumis mtivus) will hybridize, but M, Sageret, an experienced hybridist, 
declares that he was unable to efl'ect any union between them. All the species 
of the Cucumis, or melons, cucumbers, and coiocynths, should not be cultivated 
together. 

The inquiry has frequently been made whether the I3ush Bean fFliaseolus 
nanus ) will change into the Pole Bean, ( Pliaseolus vulgaris J It will not. But, 
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if it is fertilized by the Pole Bean^ a clasaific hybrid will be produced resembling 
both, and doubtless will be a olimbing bean, but not the sume as the male parent, 
or Pole Bean. The Bush Bean is regarded by many as a variety of the Pole 
Bean, and therefore the two readily hybiidize when cultivated near each other. 
Care should always be taltcn to separate them at considerable distance 5 and so 
with all the cultivated? species of the PJiaseoluSj or beans. 

M. Sageret says the common cabbage f Srcissicd olerciccd ) will fertilize all the 
tumip-bearing species of the Brassica, as Brassica campestris, Brassica rapa, 
and Brassica napus ; but none of them will fertilize the cabbage. Thus it may 
be seen that the cabbage will intermix with the turnip, but the turnip will not 
intermix with the cabbage. All the turnip- bearing species will, however, hybri- 
dize with one another. Therefore, when seeds are to be grown from the cabbage, 
turnip, colza, or rape, they should not be cultivated together. 

The intermixture of plants takes place only b3^ means of their flowers, and 
eonsequently no cross-breeds can be produced from cultivating the tubers of dif- 
ferent varieties together. The different varieties of the common potato will never 
intermix by their tubers, and they may be planted in the same hill without the 
least possibility of intermixture. They wall, however, intermix through their 
flowers, like other plants, but no effect will l)e produced on the tubers by this 
intermixture; it is only in the seeds grown in the potato ball. The size of the 
tubers may be considerably inoreased by removing the flower-buds or the flowers 
from the stalks ; and varieties that have never fruited may frequently be made 
to blossom by taking away a part of the tubers, that the nourishment may be 
thrown into the stalks and flowers. A greater profusion of flovv^ers may also be 
obtained the next year from ornamental shrubs, than otherwise would have been, 
by breaking off the blossoms of the present year before they go to seed. 

The inquiry whether varieties of plants will degenerate or "run out," as it is 
sometimes termed, is one that has created much interest at different times, and 
is really of great practical importance to the agriculturist. There is no doubt 
that they will degenerate, and the degeneracy may result from various causes. 

1. There is a natural tendency, wdiich has been verified by long observation, 
in all plants to revert to their original species. They seem to be out of their 
natui'al sphere when brought into a high state of cultivation, and very much in 
the condition of the savage who has been taken from, his forest home and edu- 
cated in some seminary of learning. He is const-antly uneasy, and when the 
first opportunity is presented escapes to his native haunts, and joins his old com- 
panions in their revels and vices. Therefore, great care should be taken that 
the largest fruit and the best ears of wdieat and eorn may be selected in order 
that the choicest seeds may be procured and sown ; otherwise the plants will 
degenerate in time^ and most if not all the excellent qualities w^hich they pos- 
sessed will be lost. Professor Lindley says : " In all caSes where any importance 
is attached to the result, the plumpest and heaviest seeds should be selected if the 
greatest vigor is required in the seedling." 

2, They may degenerate for want of proper culture. As culture has much 
to do in developing new varieties, so the neglect of it will do much to destroy 
them, and there is no doubt that our best iruits, if removed from our orchards 
and gardens to their habitats in the forests, and reproduced from their seeds for 
a series of years, would be no better than the original species in a wild state. 
The delicious Newtown Pippin or the Pearmain w^ould be no more agreeable in 
flavor than the little European crab-apple (Pyrus malitsj from which they probably 
originated. Professor A. Gray says : 

The races of corn, wheat, &c., whicli now preserve their character uuchan^ed, have 
become fixed by centuries of domestication. Even tliese at times manifest an unequivocal 
disposition to return t^ their aboriginal stock. Were cultivation to cease, tliey would all 
speedily disappear the greater part, perhaps, would perish outright ; the remaindbr would 
revert, in a few generations of spontaneous growth, to the form of the primitive stock. — 
Botanical Text Book, p. 304. 
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The improving hand of culture must be contmually upon them, or they will 
lose all their good qualities and become worthless. 

3. The natural cross-breeding of different vai'ieties with those of inferior qual- 
ities is a very frequent cause of deterioration. This is often observed in gram- 
ineous, leguminous, and curcabitaceous plants, which arc raised annually from 
their seeds. All the varieties of maize are very liable to deteriorate in this . 
way. Those of the Sorghum saccliaratum intermix so freely that cultivators have 
found it almost impossible to obtain pure seeds. From the same cause it is 
extremely difficult to preserve any of the varieties of the melon pure for any 
considerable time. No one can have any security of obtaining pure seeds unless 
they are planted many rods from all others, and the perfect flowers from which 
seeds are to be raised are covered with small tents of gauze of sufficient size to 
inclose each and protect it from insects. The judicious oross-breeding, however, 
of individuals of the same variety, when taken from a distance, will, as has b(rfore 
been obsen^ed, have a tendency to improve it. 

The mingling, even, of the sap of different trees, as in grafting, is sometimes 
not without its deleterious effects on the fruit of the engrafted scion ; and the 
influence becomes more and more apparent the further we get from the purity of 
the parent stock. " It seems allowable," says Professor J. Lindley, to infer 
that the goodness of cultivated fniits is deteriorated by their being uniformly 
worked upon stocks whose fruit is worthless. 

The common apple, when gi'afted upon trees bearing very austere fruit, is 
injured by the cnide and bitter sap of the tree on which it has been grafted. 
Gn the contrary, it is improved by being grafted upon a stock superior to its 
own. A scion, also, taken from a young tree w^hich has never fruited, will be 
hastened in its growth when grafted on a mature tree, and bear sooner than it 
would if it had been left to itself. 

4. They may degenerate from effect of climate. A vine, for instance, which 
produees very delicious grapes in Ohio or Missouri may become very inferior in 
New Hampshire or Maine. Certain fruits cannot be perfected except in certain 
localities where the climate is particulaiiy adapted to their growth and congenial 
to their nature. There are only a few countries where the grape will grow in 
perfection. There is no doubt that the climate has in many instances more 
influence than the soil in causing degeneration of plants. We look to the sunny 
skies and bland atmosphere of Italy, France, Palestine, or California, for the 
highest development of the grape and the pe&r, but for the apple perhaps there 
is no better region in the world than New York or Massachusetts. Plants, then, 
should be selected that are adapted to the locality in which they are to be cul- 
tivated, or otherwise degeneracy must be expected, labor will be thrown away, 
and no satisfactory results can be obtained. 

5. The opinion is generally entertained by agricultm-ists that varieties which 
are raised from tubers and from scions or buds become weakened or degenerated by 
age. This is stoutly denied by Professor J. Lindley, and as firmly maintained by 
Mr. T. A. Knight and others. Whatever the truth may be, the fact is obvious 
that varieties do degenerate by long-continued cultivati(^n ] but the change may 
generally be ascribed to other causes than to age. In the case of the potato the 
various elements of the soil thfit are peculiarly adapted to its growth may have been 
abstracted by frequent planting on the same ground, so that the plant is actually 
starved from year to year, and thus weakened in constitution and dwarfed in 
size. It is often induced, also, from selecting for seed small tubers that are 
imperfectly matured, and have not secreted starch in sufficient quantity to give ade- 
quate nourishment to the new plant before its roots have been sufficiently devel- 
oped to enable them to draw the neceseary nourishment for its support from the 
soil. Or, when the practice of dividing the tubers has been adopted, they may 
have been cut into pieces so small that they do not contain enough of the neces- 
sary elements to produce a healthy and vigorous plant. In ordei', then, that 
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there sliould be no deterioration, tubers sbould be selected of good size — some 
of the largest, if they are sound and well formed — and cut into two or three 
pieces, if that plan is preferred to planting w^hole, according to their size.* In 
this way the size, vigor, and mealy qualities w^ould be kept up, and a good and 
healthy crop be secured each year. 

Vaiieties of wheat, too, often degenerate for the same reason. A person w4io 
originates a new variety selects the eai', as we have before shown, which con- 
tains the best seeds ; and he sows them from year to year, and keeps sowing and 
selecting them and no others, and soon he gets a variety which is much improved. 
But as soon as it goes into the hands of the cultivator, all the seeds, the perfect 
and the imperfect, are sown promiscuously and constantly, and the consequence 
is degeneration in a few years. Mr. Charles Darwin in Variations of 
Animals and Plants,'^ &c., volume 1, p. 379, says that " Colonel Le Couteur, 
in his persevering and successful attempts to raise new varieties by selection, 
began by choosing the largest ears, but soon found that the grains in the same 
ear diflered so that he was compelled to select them separately, and each grain 
generally transmitted its own cliaracter.^^ From this statement it is evident that 
the largest grains should be selected for sowing each year. Tliis might be 
done at a trifling expense by sifting the gi'ain through a sieve so prepared that 
the small kernels might pass through, and the large ones be retained in the sieve. 
Should this plan be pursued yearly there would doubtless be less complaint of 
the degeneration of this crop. The soil, no doubt, has very much to do with 
keeping up the size and vigor of the plant both in the case of the potato and 
the wheat. The necessary elements, such as lime, &c., w^hich conduce to their 
growth, should be supplied wdth watchful care, and the labor would be rewarded 
by most ample and satisfactory results. 

Too much stress, in every department of agricultm'e, cannot be laid on the 
importance of providing the proper elements for the food of plants, w^liateve 
kind may be cultivated. One person, perhaps, fnids his orchard going to pre- 
mature decay, while his neighbor's is thrifty and produces abundant crops. He 
supposes that the location of his own is more exposed to the cold winds of winter, 
or that by some singular fatality injurious insects infest his trees more, but tbe 
thought never occurs to him that they are starving for the food which their 
nature demands, when at the same time his neighbor's are well fed. It may be 
true that neither orchard is enriched by manure from the stable, but one is so 
located in a valley as to receive a good manuring yearly by the hand of nature; 
while the other is on an elevation from which'allthe elements of growth wash away. 
[ have witnessed several instances of this kind ; and probably one great reason 
why trees grew better in the early settlement of the country than at present is 
that the excellent manuring which they received from the rich, vegetable mold 
that had been accumulating for ages, and the heavy coating of ashes derived 
li'om the burning of the forests, were the elements most congenial to their growth, 
and supplied their principal food j and if the same health-giving manure could 
be applied now they would probably grow as well and produce as great cropS' 
as then. They must have food to live upon or they will die, more k©m neglect, 
than from age. The amount of noiuishment required to make the large quan- 
tity of fruit which a healthy orchard produces every year is very great, and 

* The late Mr. Chancey E. Goodrich, of New York, whose knowledge of the physiological 
structure and habits of the potato was probably greater than that of any man in this couiatry,. 
or perhaps in any country, having been acquired by long experience in originating and culti- 
vating new varieties, says, when speaking of the practice of planting potatoes whole or cut : 
" After practicing "both methods for years, I am undecided which is best. Small potatoes and 
those cut very small, are certainly very objectionable in a physiological point of view." Mr. 
L. S. Abbott, of Ohio, says that he has made the experiment of planting alternate rows with 
whole potatoes and those which have been cut, and that those planted whole invariably pro- 
duced the greater crop.— See Transactions of New York State Agritultural Society for 18^17, 
p. 457. 



OUR INDUSTRIAL COLLEGES. 



317 



only a small part is supplied by the air. The annual coating of leaves which 
enrich the forest is blown away from the orchard, and of course the equivalent 
must be supplied by the fostering care of man. Orchards have been saved in 
health for many years by proper cultivation and manurin^r, and others can be pre- 
served by a similar course of treatment. 

In concluding these remarks, I would say that the field of the agriculturist is 
large, comprising in its area the animal, the vegetable, and the mineral kingdom. 
It is full of variety, and presents a multitude of objects calculated to call forth 
the grandest ideas, the most lofty sentiments; and the most profound reverence 
for the great Architect who made and controls them all. It is his duty to make 
himself acquainted with the great laws of nature so far as his opportunities w^ll 
permit, that he may apply the forces which are placed within his grasp to his 
own pecuniary benefit, and get a more exalted view of creative power and wisdom^ 
and of the real dignity of the profession which he is pursuing. 



OUR INDUSTEIAL COLLEGES. 



It is proposed to give in this article a summary of all available information 
relative to the establishment of industrial colleges under the act of Congress 
approved July 2, 1862. The subject has so great an interest for farmers through- 
out the country, and is so intimately connected with an intelligent development 
of our national resources, that we hasten to show what has been done to secure 
the advantages arising from the munificent grant of Congress. It will be 
observed that several gf the States, which fully appreciate the value of this gift, 
have not as yet matin-ed plans for establishing colleges, while the southern 
States, in their unsettled condition consequent upon the rebellion, have not yet 
been able to signify their acceptance of the act. The history of these institutions 
will, therefore, be continued in future reports of this Departnnent. 

On the 14th of December, 1857, Hon. Justin S. Morrill, of Vermont, chair- 
man of the Committee on Agriculture, introduced in the House of Repre- 
sentatives a bill appropriating to the several States a portion of the public lands 
for the purpose of encouragiug institutions for the advancement of agricultm'e 
and the mechanic arts. Opposition to the bill manifested itself at once, and, 
instead of being referred to the Committee on Agriculture, it was referred to the 
Committee on Public Lands. Four months afterward the chairman of that 
committee, Mr. Cobb, of Alabama, reported the bill adversely. Having been 
thus brought before the House the subject was discussed, and the bill finally 
passed by a small majority. In the winter of 1859 it was reached in the Senate, 
and was strongly advocated by Senators Wade, Harlan, and Stuart, and as 
strongly opposed by Senators Davis, Mason, and Pugli. It subsequently passed 
by a majority of two, and went to the President, but was soon returned with a 
veto by Mr. Buchanan. 

In 1862 the same bill was introduced in the Senate by Mr. Wade, was 
reported favorably by Mr. Harlan, and passed on the 10th of June by a vote 
of 32 to 7. The bill then went to the House, and on the 17th of June it passed 
by the decisive vote of 90 to 25, and on the 2d day of July became a law by 
the approval of President Lincoln. 

The purpose of the donation is thus stated by the originator of the bill : 

The bill proposes to establish at least one colleg"e in every State upon a sure and perpetual 
foundation, acceptable to all, but especially to the sons of toil, ^vhere all the needful sciences 
for the practical avocations of lite shall be taught ; vi^hero neither the higher graces of classical 
studies nor that military drill our country now so highly appreciates will be ignored, and 
wJiere agriculture, the foundation of all present and hitme prowpehlj, may look for troops 
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of earnest friends, studying its familiar and recondite economies, and at last elevating it to 
that higher level where it may fearlessly invoke comparison with the most advanced stand- 
ards ef the world. The bill fixes the leading objects, but, properly as I think, leaves to 
the States considerable latitude in carrying out the practical details. 

The following analysis of the act presents its important features : 

I. Every State may receive a quantity of public land equal to 30,000 acres for each of its 
senators and representatives in Congress, under the census of I860. 

II. No State is permitted to locate its scrip within tbe limits of another State, although 
its assignees may do so : Provided, That not more than 1,000,000 acres shall be located by 
such assignees in any one of the States. 

III. All expenses of location, management, taxation, &c., must be paid from the State 
treasuries, that the entire proceeds of the sale of the lands may forever remain undiminished. 

IV. The proceeds are to be invested in safe stocks, yielding not less than five per cent, per 
annum, and the interest " shall be invariably appropriated by each State which may take and 
claim the benefit of this act, to the endowment, support, and maintenance of at least one college 
where the leading objeet shall be, without excluding other scientific and classical studies, and 
including military tactics, to teach such branches of learning as are related to agriculture 
and the mechanic arts, in such manner as the legislatures of the States may respectively 
prescribe, in order to promote the liberal and practical education of the industrial classes in 
the several pursuits and professions in life. 

y. The grant is made on the following conditions : 1. Each State shall guarantee the entire 
capital of the fund it receives ; that is, if any portion of the fund, by any contingency, shall 
be lost, it shall be replaced by the State to which it belongs. One-tenth, however, of the 
capital may be devoted to the purchase of lands for a site for an experimental farm. 2. No 
part of the fund, nor the interest thereon, shall be applied directly or indirectly, under any 
pretence whatever, for the purchase, erection, or repairs of buildings. 3. Any State receiv- 
ing the grant must provide an institution within fivt3 years from the date of filing its accept- 
ance of the act with the Commissioner of the General Land Ofiice. 4. An annual report 
shall be Inade and distributed. 5. If lands improved by railroads are selected, the number 
of acres will be diminished. 6. No State, while in a condition of rebellion or iusurrectioa 
against the government of the United States, ahall be entitled to the benefit of this act. 
7. No state may receive the grant unless its legislature formally accepts it within two years 
of its approval by the President. 

The following table shows the number of acres to which each State is entitled 
[provided Congress removes the disability of States thati have not complied with 
the provisions of the bill] under this a«t, and other geneml facts relative to the 
acceptance af the grant by the State legislatures and the location of colleges, 
so far as they have been established : 



Alabama . . 
ArkaBsae.. 
California . 



Connecticut . 



Delaware . 

Florida 

Georgia . . . 
Illinois 



Indiana . 
Iowa - . - 



•Kansas 

Kentucky . 



Louisiana . 
Maine - ... 



Maryland 

Matoachusetts ■. . 



Michigan 

Minnesota . 



Acres in 
scrip. 


Dateof accetrt- 
ancc. 


Date of estab- 
liBhment. 


240, 000 
15f}. 000 
150, 000 










Mar. 31,1866 


Mar. 31,1866 


180, 000 


June 24, 1863 


June 24, 1863 


90, 000 
90, 000 
270, 000 
480, 000 


Feb. 17,1867 


Mar. 14,1867 






Jan. 26, 1867 


Feb. 28,1867 


390, 000 
240, 000 


Mar. 6, 18G5 
Sept. 11,1862 




Mar. 29,1866 


90, 000 
330, 000 


Feb. 8,1863 
Jan. 27.1863 


Feb. 16,1863 
Feb. 22.1865 


210, COO 
210, COO 

210, 000 
300, 000 






Mar. 25,1863 

Jan. 24,1864 
, 1863 


Feb. 25,1865 
, 1856 

] 


' ( Apr. 10,1861 




1 \ Apr. 29. 1863 


240, 000 
120, 000 


Feb. 25,1863 
Mar. 2, 1865 


; Mar. 18,1893 
1 Jan., 1868 
1 



Designation and location. 



Agricultural, Mining, and Mechanic 

ArtB College. 
Sheffield Scientific School of Yale 

College, New Haven. 
Sela^rare State College, Newark. 



Illinois Industrial Univer'y, UrbaQa, 
Champaign county. 

Indiana Agricultural Collf ge. 

State Agricult'l College and Farm, 
Ames, Story county. 

State Agricult'l College, Manhattan. 

Agricultural and Mechanical Col 
lege, (Kentucicy Unlvert^ity,) Lex- 
ington. 

State College of Agricultural and 

Mechanic Arts, Orono. 
State Agric l College, Hyattsville. 
Mass. Instit'e of Technology, Boston. 
Maseachusetta Agricultural College 

Amherst. 
State Agricultural College, Lansing. 
Agricultural College of Minnesota, 

with State Univereity, St. Paul. 
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Number of acres to which each Stale is entitled, S;c. — Continued. 



states. 



02 P3 



Acres in 
ecrip. 



Date of accept- 
ance. 



Bate of estab- 
lishment. 



Description and location. 



MiBBiSBippi 

Miesouri 

Nebranka 

Nevada 

New Hampshire 

New Jersey 

New York 

North Carolina . 

Ohio 

Oregon 

Pennsylvania .. 

Rhode Island . . . 

South Carolina . 

Tennessee 

Texas 

Vermont 

Virginia 

West Virginia . . 

Wisconsin 

Total 



210, 000 
330, 000 
90, 000 
90, 000 
160, 000 

210, 000 

990, 000 
270, 000 
630, 000 
90, 000 

7eo, 000 

120, 000 

180, 000 
3G0, 000 
180, 000 
150, COO 

300, 000 
150,000 

240, 000 



Mar. 9, 1865 

July 9, 1863 

Mar. 21,1863 

May 14,1863 



July 9, 1866 
Apr. 4, 1864 
Apr. 27,1865 



Apr. 13,1865 

Oct. 9, 1662 

May 1, 1863 

Jan. 23,1863 



April 13,1854 



Nov. 11,1863 



Kov. 22,1864 



Oct. 3, 1863 
Apr. 2,1862 



Feb. 7, 1867 
Apr. 12,1866 
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9, 510, 000 



N.Hampshire College of Agriculture, 
(Dartmouth College,) Hanover. 

Rutgers' Scientific School and Rut- 
gers' College, New Brunswick. 

Cornell University, Ithaca. 



Agricultural College of Pennsyl- 
vania, Centre county. 

Scientific School of Brown Uaiver- 
sity, Providence. 



University of Vermont and State 
Agricultural College, Burlington. 

Agricultural College of West Vir- 
ginia, Morgantown. 

University of Wisconslji, (CoUego 
of Arts,) M«dison. 



A digest of all accessible infonnation relative to those States that have accepted 
the grant is here presented, as follows : 

CALirORNIA. 

1. In March, 1866, the legislature passed an act establishing a college under 
the name and style of The Agricultural, Mining, and Mechanical Aits Col- 
lege." The design of the college is to give thorough instruction in agriculture, 
mining, and the natural sciences connected therewith." To effect this object 
most completely, " the institution shall combine physical with intellectual educa- 
tion, and shall be a high seminary of learning in which the graduate of the com- 
mon schools can C/ommence, pursue, and finish a course of study, terminating in 
theoretic and practical insti-.iction in those sciences which bear directly upon 
agriculture, mining, and the mechanical arts." The act provides for the pur- 
chase of a fann of not lees than one hundred and sixty acr^" of land. 

2. In addition to the congressional grant, the legislature gives to the college 
all interest accruing from the sale of 15,000 acies of land, granted to this State 

by Congress, in 1863, and the interest that has accrued, and that may accrue, 
from the sale of 72 sections of land donated to the State for a seminary of learn- 
ing, and all money arising from the sale of the 10 sections granted to this State 
for the use of public buildings." 

3. The site of the collegv^ is not determined. The trustees of Oakland Col-, 
lege, across the ba}^ from San Franciso, have offered a site, and have further 
proposed to surrender their own charter, and to merge thch institution in the 
proposed agi'i cultural college, provided that the State shall found the University 
of California there, and bestow upon it all the grants which have been made for 
higher education in California, The proposition is to modify the plan proposed 
at first, and to unite in one institution the classical culture of the college with 
the practical instruction VfLich relates to agriculture, mining, and the mechanic 
arts. The advanti.ges of the location, arising from its vicinity to the most popu- 
lous city on the Pacilio coast, from its central position, and from its equable and 
healthy climate, are urged as reasons fo : accepting the proposition of the trustees. 
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COl^NECTIGUT. 

1. The proceeds of the lands, which were sold for 75 cents per acre, amocinting 
to $135,000, were appropriated by the legislature of this State to that branch of 
Yale College known as the Sheffield Scientific School, located in the city of New 
Haven. One-half the interest of the fund is to bo applied to giving instruction 
gratuitously to students who shall be selected by an appointing board, prefer- 
ence being given to those who arc made orphans through the death of a parent 
in the military or naval service of the United States j and, next to them, to such 
as are most in need of pecuniary aid. The appointments are to be distributed 
among the several counties in proportion to their population. Provision is thus 
made for 43 free scholarships. 

2. This school was established in 1846, and in 1860 was liberally endowed by 
Joseph R. Sheffield, of New Haven, by donatipns amounting in all to $160,000. 
Adding to this sum the congressional grant, the endowment becomes a generous 
one, especially when w e remember that the school is a branch of a venerable and 
well-endowed college, which offers to the students of this school the use of its 
libraries, and access to its lecture-rooms. But the school has itself a large col- 
lection of books, maps, apparatus, and specimens in natural history. No effort 
has been made to secure a farm for practical instruction in agriculture, and no 
requirement of manual labor of the students is proposed. The charge for tuition 
is $125 per annum. Special students in chemistry are charged $75 additional, to 
meet the expense of chemicals and apparatus. 

3. The regular course of study occupies three years. The studies of the fii'st 
year are designed to lay a foundation for scholastic discipline. During tho 
seconcl and third years the students group themselves into sections, according to 
their ta&tes and plans for future life. 

4. A partial course of instruction is given in agriculture, occupying seven 
months in winter, arranged for the convenience of those who cannot pursue a 
longer course of study. Special students, desirous to become proficient in some 
branch of chemistry, are also I'eceived into the laboratory. Students likewise 
receive special instruction in natural history and in practical astronomy. In 
the study of the latter, the institution possesses rare instruments and appliances, 
and affords facilities for instruction which are seldom surpassed, if equalled, in 
this countr}\ 

1. In March, 1867, the legislature passed an act for "establishing a college 
for agricnknral an^ mechanic arts." The act provided for the acceptance of a 
praposition made by the trustees of Delaware College, located at Newark, by 
which a joint interest in tho grounds, buildings, and other property of th(i college 
shall be conveyed to tho State for the purposes specified in the act establishing 
agricultural colleges, on wjndition that the State shall vest the income arising 
from its congressional grant in a board of trustees, one-half of whom shall be the 
representatives of the State, and the remainder the representatives of the present 
board. 

2. The trustees are required to "establish and maintain such, a course or 
courses of instruction in said college as shall carry out the intent of Congress, 
and shall provide for the gratuitous instruction of one pupil from each ^ hundred' 
in the State." 

ILLINOIS. 

1. This State claims to have been the first to make a combined and persistent 
effort for the appropriation of national lands to encourage industrial education. In 
1851 a convention was held in the State to consider such means as might bo 
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deemed most expedient to farther the interests of the agricultural community, and 
to take steps toward the establishment of an agricultural college. In the year 
following, another convention -was held for the same purpose, and a resolution 
was adopted to petition Congress to appropriate public lands for each State in 
the Union, for tlio endowment of colleges for the education of the industrial 
classes in their several pursuits. At a subsequent session, in 1853, the conven- 
tion adopted a memorial to Congress, asking for a grant of lands, not less in 
value than $500,000, " for the endowment of industrial universities in each State," 
for the dissemination of knowledge needful in those pursuits, and developing to 
the fullest extent the resources of our soil and cur arts, and the true glory of our 
countr}^. 

2. Strong efforts were made, by parties acting in tlie interest of certain exist- 
ing institutions, to secure t|ie appropriation of the congressional grant to local 
purposes; but the legislature wisely refused to unite the proposed college with 
any other. The citizens of Champaign county having offered donations in land, 
buildings, and bonds, of the value of $400,000, the legislature decided to estab- 
lish the college there on the domain thus donated, including ornamental grounds, 
experimental and model farms and gardens, of more than 1,000 acres. 

3. The aims of the institution are, ^'to produce scholars of sound learning, men 
of Christian culture, trained to affairs, and to be leaders, if need be, in those 
mighty industrial interests on which the social well-being and civilization of our 
country depend." The trustees have established a literary and scientific course, 
similar to that pursued in the older colleges of the countr}' ; a department of 
mechanical science and engineering; one of analytical and applied chemistry; 
one of natural history and practical geology ; a commercial department, " designed 
to. fit students to become practical accountants and successful agents of commer- 
cial enterprises f and a department of agriculture. We copy a full list of studies 
of the latter : 

P^IRST YEAR. 

The farm. — Its measurements and mapping; subdivisions: meadows, pastures, orchards, 
wood lands, gardens, &c. Fences, hedges, farm buildings. Soils ; classification and 
mechanical treatment of soils, ploughing, tfec. Drainage. Plant culture.— ^ixMo^iMxa and, 
physiology of plants ; classes of the useful plants, their characteristics, varieties, habits, and 
values. Wheat culture, maize culture, grass culture, root culture, fruit culture begun, 
apples, pears, peaches, &c. 

Collateral studies. — English language and composition, surveying, drg,wing, botany, 
French language and literature. 

SECOND YEAR. 

. The farm. — Chemical elements and chemical treatment of soils. Fertilizers: their com- 
position, manufacture, preservation, and application. Climate: influence of light, heat, and 
electricity on soils and vegetable growth. Farm implements : principles of structure and 
use. Road making. 

Fruit culture. — Modes of propagation, production of new varieties, diseases of fruit trees. 
Insects injurious to vegetation. 

Animal husbandry. — Breeds and varieties of neat cattle, horses, sheep, and swine. Prin- 
ciples of breeding, rearing, training, fattening, &c. Chemical composition of food, and prer 
paration of the several varieties. Sheep husbandry ; poultry ; bees. 

Collateral studies. — Mechanics, chemistry, zoology, entomology, mineralogy, German 
language and literature. 

THIRD YEAR. 

Agricultural economy. — Relation of agriculture to the other industries and to commerce. 
The several branches of agriculture. Agricultural bookkeeping, the farm book, herd book, 
&c. Rural law : of tenures and conveyances of land, of highways, of cattle, of fences, of 
noxious weeds, &c. Veterinary surgery and medicine. Landscape gardening, and laying 
out of large farming estates. Rural architecture and engineering, foreign agriculture, his- 
tory and literature of agriculture. 

Collateral studies. — Geology, meteorology, physical geography, inductive logic, political 
economy, history and civil polity, Engiish literature. 

21 
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4. All Btudents, unless excused on account of physical inability, will be required 
to labor on the farm or garden^ from two to three hours daily, for which compen- 
sation will be made. ; 

5. The trustees have already issued a circular to con'espondents, asking for 
iiaformation relative to the industrial resources of each portion of the State, the 
extent to which they aj-e developed, and the methods and processes of labor and 
machinery most approved. These inquiries relate to the mineral productions, 
such as ores, stone, coal, potter's chiy, sand for the manufacture of glass, the pro 
duction of salt, &c. ; to vegetable productions, other than from agriculture, such 
as lumber and its manufacture ; to mineral manufactures ^ such as working in 
metals, stone, clay, sands, &c.; to the working in grains; maniifacture of sugar, 
flax, paper ; to the packing of pork ; in short, to the various forms industry 
in which the citizens of the State are employed. Jftve thousand copies of the 
report of the trustees, embodying these facts, are to be printed, and distributed 
in the State. 

INDIANA. 

* 

This State accepted the congressional grant on the 6th of March, 1865, but 
the act of the legislature foreshadows no plan for establishing the college, nor 
has any information been received in relation to it. 

IOWA. 

1. As early as 1858 the legislature of this State appropriated ^10,000 for the 
purchase of land for a model farm and an Agricultural College. The county of 
Story also gave $10,000, and individuals S7,000, for the same purpose. The 
legislature afterward made an additional grant of five sections of land, originally 
given by Congress for the erection of a cai)itol, from v/hich the college has real- 
ized $14,000. The lands* allotted to this State by the congressional grant 
have been located v/ithin the State, and are valued at $480,000. They were 
carefully and judiciously located by a gentleman appointed for that purpose, who 
made the selection after a personal examination. These lands are now leased 
for 10 years to settlers, who pay annually in advance 8 per cent, interest on their 
estimated value, with the privilege of purchasing the same on the expiration of 
the lease. Under this excellent arrangement the college already realizes an 
annual inconte of $30,000. 

An earaest effort was made to divert these lands from the Agricultural College, 
and to use them to increase the endowment of the State University, upon the 
condition that a department of agriculture should be established, an experimental 
farm be purchased, and an agricultural com'se in the university be provided for 
such as Yvisbed to pursue it. It was lu'ged, as it has been eh^ewhere, that by 
adopting thirf course there would be a large saving in the expense of buildings, 
professors, cabinets, librarians, &;c., and that in no other way could desirable and 
necessars^ funds for the university be so easily procured. The friends of the 
Agricultural College resisted this attempt to divert the grant from its original 
purpose, contcmdirig that it belonged to it from the terms of the act of Congress^ 
that the industrial classes comprised the majority of the people and tax-payers 
of the State, and they desired to build up an institution that shonld be devoted to 
their interests. After an able and earnest discussion of the subject the entire grant 
was given forever to the Agricultural College. From the judicious location of 
the lands they constitute a tine additional endowment of an institution in which 
the people of the State have a great interest. 

2. The college is located in Story county on a farm of 640 acres, for which 
the legislative appropriation of $10,000 was paid. Appropriations were m.ade 
in 1864 and 1866 to the amount of $111,000 for tiie erection of buildings designed 
to accommodate 200 students with board, lodging, lecture rooms and class rooms. 
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3. Tuition in the college will be forever free to pupils from this State.. The 
course of study is not yet determined, but is designed to embrace the natural sci- 
ences, and such mechanical arts as are directly connected with agiiculture. It 
is intended to combine labor with study, and to show the practical application in 
the field and in the laboratory of the principles taught in the class room. The 
hours for labor are to be two daily in winter, and three in eummer, for which 
compensation will be made to the students. 

KAKSAS. 

1. This State early accepted the national grant, and establisbed a State Agri- 
cultural College in February, 1863. The lands which fell to its share amoimted 
to 90,000 acres, and were judiciously located v/ithin the boundaries of the State 
by a commission who personally visited and inspected each quarter section. They 
are held at prices ranging from $3 to $8 per Acre, and it is expected that $500,000 
will be realized from the sale. In the mean time, without waiting till the fund 
shall be raised, the legislature advances the sum necessary to defray the current 
expenses of the college. 

2. The college is located near Manhattan, about 115 miles west of Leaven- 
worth. It is easy of access by railroad, and the d^pot of the Union Pacific rail- 
road is within two miles of the institution. The Kansas valley, in which Man- 
hattan is situated, is one of great beauty and fertility. 

3. There are two courses of study in the college. The academic, or classical, 
is modelled after that of the most approved colleges in the older States. The 
agricultural and scientific course is intended for a three years' course, and seems 
well adapted to the education of the class of pupils for whom it is intended. It 
embraces a thorough study of soils, drainage, tillage, and fertilizers ; the study 
of botjmy, structure of buildings, breeds of domestic animals, culture of fruit and 
forest trees, horticulture, and the culture of grapes ; insects injurious to vegeta- 
tion, economical conditicms of farming arising from the adaptation of soil and 
climate, together with surveying and engineering, and field instruction in botany 
and geology. 

4. The institution is designed to promote a more thorough preparation of teach- 
ers for the work in which they engage. Already 60 teachers have gone o»t from 
•it to influence hundreds, perhaps thousands, and to impart to them, indirectly, 
the benefits which will surely flow from the munificent grant of Congress. 

KENTUCKY. 

1. The legislature of this State accepted the grant on the 27th of January, 
ises. The portion of land allotted to her amounted to 330,000 acres, and it 
was at first expected that it could be sold at $1 per acre. The continuance of 
the war, however, and the unsettled condition of this portion of the country, 
prevented its sale, and ultimately not quite half that sum was realized. The 
scrip sold for $164,960, and is invested in Kentucky State bonds, bearing inter- 
est at six per cent, per annum. , 

2. For two years after the acceptance of the grant, nothing was done toward 
establishing the college. There was no lack of interest in it on the part of the 
legislature or the people, but the State was to some extent the theatre of war, 
and the people were struggling under the burdens of taxation. At length a 
proposition was made to Mr. Jolm B. Bowman to establish the college as a part 
of the Kentucky University. This gentleman, while pm'suing the occupation 
of a farmer, moved by a desire to diffuse the blessings of a thorough education 

* among the industrial classes, conceived the plan of founding for the people of 
his native State " a modem American University," especially accessible to poor 
young men. By his efforts a fund of $200,000 was raised, a large portion of 
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which sum was contributed by farmers of central Kentucky. In February, 
1858, a charter was procured, and in the following year the college was opened 
at Harrodsburg. In 1865 overtures were made to transfer to his institution the 
property of Transylvania University, and to unite with these two foundations a 
third, derived from the congressional grant. A bill authorizing this disposal of 
the grant passed the legislature by a large majority. Mr. Bowman immediately 
proceeded to raise a fund of $100,000 for the purchase of a farm and for the 
erection of buildings ; and in three months he secured the Bum, 65 of the citi- 
zens of Lexington having given $1,000 each, and it was afterward increased to 
$100,000. Mr. Bowman soon after purchased, for the ^^ermanent site of the 
united institutions, Ashland, the homestead of Henry Clay, and Woodland, an 
adjoining estate, which lies within the limits of the city. . The entire tract con- 
tains 433 acres of land of much beauty and fertilit3\ The successful accom- 
[)lishment of this enterprise is in the highest degree creditable to Mr. Bowman 
?.nd to his enlightoiied fellow-citizens who co-operated with him. 

About one-third of the estate purchased is a beautiful blue-grass woodland, 
with a heavy growth of trees upon it of every variety indigenous to central Ken- 
tucky. The remaining portion is divided into fields, gardens, orchards, nurseries, 
and ornamental grounds, handsomely laid out — the work of more than 50 years 
pursued by the illustrious statesman whose home it was. It is the intention of 
Mr. Bowman, the regent of the university, to improve still further the grounds, 
and, with gardens and greenhouses and highly cultivated fields, to make the 
estate a model for the practical instruction of the pupils of the college. Labor 
and study are com.bined. The entire labor on the estate is performed by the 
students, under the direction of a skilful farmer, a horticulturist, and a mechanic. 
There are on the estate the present season 90 acres of w^heat, 50 acres of oats, 
50 acres of corn, 15 acres of hemp, and a herd of 75 fine Durham cattle are 
fattening on its rich pastures. 

3. The legislature has clearly defined the character of the Agricultural Col- 
lege, which now forms a part of the university. It enacted that there should 
be established " a competent number of professorships for teaching the sciences 
related to agriculture and the mechanical arts, including military tactics; and, 
as a part of said college, there shall be conducted an experimental or model 
farm, Micro agriculture ma}^ be practically learned, and the student, if he 
chooses, may earn his support while being educated, in whole or in part, by his 
labor and industry." It is not to l)e in antagonism to other portions of the uni- 
versity, nor is it intended to undervalue a regular course of classical study, but 
is designed to meet the wants of the masses, who have neither the time nor the 
means to give to a classical course. It proposes to dignify labor, and to give to 
young men practical views of life, as well as an experimental knowledge of the 
useful and honorable pursuit of agriculture. 

4. The course of study embraces a wide range of instruction in the English 
language and literature, mathematics, history, natural science, philosophy, civil 
engineering and mining, and modern languages. The students also have access 
to the libraries of the university, which contain 15,000 volumes, and to the lec- 
tures in various departments of science, which are illustrated by ample appara- 
tus ; also to any course of instruction in any department of the institution. 

5. Three hundred State students may be received without charge for tuition; 
all others pay. $30 annually. 

C. It is creditable to Kentucky that within the last twelve years, and for the 
most part in the very midst of the convulsions of the war, the sum of ^700,000 
has been secured as its endowment ; four of its colleges have been organized, 
^^^th a corps ©f 30 professors; and 650 students, from 25 .States, are receiving 
instruction. This nural)er includes the members of the Agricultural College. 
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MAIiiTE. 

Tliis State received 210,000 acres in scrip, the greater part of wliicli was 
sold for a little more than 53 cents per acre, 17,300 acres remaining unsold. 
The legislature, on the 25th of February, 1865, established the " State College 
of Agriculture and the Mechanic Arts," and elected a board of trustees, leaving 
to them the location of the proposed institution. In January, 1866, the board 
fixed the location in the town of Orono, seven miles north of Bangor, easy of 
access and centrally located, on a farm containing 375 acres of land, given by 
the town for this pm^pose. Further donations have been made by the State of 
S30,000, and individuals in the city of Bangor have given $15,000. The loca- 
tion is one of great natural beauty, the soil of an excellent quality, with a 
diversity sufficient for the various purposes of an agricultural school. A house 
has been erected for the superintendent of the farm, and a building for a dormi- 
tory for the use of students. Preparation has also been made for the erection of 
other buildings, and plans for organizing the college are in progress. 

MAKYLAND. 

1. The subject of establishing an Agricultural College in this State engaged 
the attention of its leading citizens many years before the congressional bill 
became law. At first it was proposed to establish coui*ses of agricultural edu- 
cation in the public academies and schools. Various propositions were, from 
time to time, urged upon the attention of the public, all tending to develop a 
sentiment in favor of a professional education for the future farmers of the 
State." In 1856 a charter was procured for a college, and subscriptions \vere 
made by which a farm, now consisting of 283 acres, v/as purchased, and a col- 
lege building erected, with a total investment, foi'land and buildings, of $100,000. 

The college was opened for students in 1859, and 65 students resorted to it 
for instruction. At the commencement of the war i]i 1861 the number was 
reduced to 17, and great embaiTassment in the linaucial condition of the college 
was felt. Nor were these difficulties removed hy the reopening of the college 
when the war ended. The legislature now came to its aid, and paid off all its 
indebtedness, amounting to $45,000, and assigned to its use the congressional 
grant. Ten per cent, of the proceeds of the sale of the lands was reserved by the 
State, to be paid into its treasury to reimburse the State in part for the advances 
made to the college. The remainder, amounting to $101,253, was invested in 
State stocks paying six per cent, interest, and yields $6,075, payable semi- 
' annually. 

2. The farm and buildings are located at Ilyattsville, nine miles from Wash- 
ington, on the Baltimore and Washington railroad. The building is not com- 
pleted, but the present structure contains six spacious lecture rooms, 51 cham- 
bers, a chapel, a laboratorj^, and large accommodations for domestic uses. There 
is also a residence for a professor, with 27 rooms for students, 

3. The scientific course of instruction is adapted more particularly to agri- 
culture than to the mechanic arts. Among the studies pursued are chemistry, 
natural philosophy, mineralogy and geology, botan}-, including vegetable physi- 
ology, entomology, and the analysis of soils and manures. Manual labor has 
been a feature in the college discipline from the first, and it is claimed that it 
has worked v»^ell. In connection with it, daily lessons of instruction are given 
in the field. Most of the professors eat at the same table and lodge in the same 
house with the students. They are thus brought into close and friendly contact 
with them, and exercise a v;holesome inlluenco upon their moral and intellectual 
growth. 

4. Provision is made by the State for 60 free scholarships, open only to citi- 
zens of Maryland. The charge to all others is $75 per annum for tuition, and 
the cost of board is $22 50 per month. 
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lIASSACntrSETTS. 

1. The portion of lands allotted to this State was 360,000 acres. The legis- 
lature accepted the grant at an early period, and Governor Andrevv^ strongly 
urged, in his message in January, 1863, the propriety of bestowing the grant 
npon Harvard Universit}", or, rather, upon those noble institutions ef science 
which are connected with the university. His argument was, that by combin- 
ing and concentrating endowments, a waste of means and a weakening of 
resources are prevented. At Cambridge and Boston, there are already profes- 
sors in the various departments of science of the highest celebrity, and ample 
means of instruction and illustration in large libraries and costly apparatus. 
After much discussion in the legislature, this plan was rejected, but one-third of 
the avails of the sale of the hinds, after deducting one-tenth spt apart for the 
purchase of a farm, Vv'as given to the Institute of Technology, in Boston, and 
two-thirds to an Agricultural College, the location of which was to be determined 
by the trustees. A. proviso in the act required that a further sum of $75,000 
should be raised b}^ voluntary subscription for the erection of buildings. 

2. The Institute of Technology is a purely scientific school. It has an ample 
endowment, one of the most spacious and elegant buildings in Boston, able 
instructors, and numbers 170 pupils. Its object is to provide a full course of 
scientific studies for students who seek to qualify themselves for the professions 
of the mechanical and civil engineer, practical chemist, engineer of mines, and 
builder and architecr, while at the same tiuie a general education is furnished, 
founded on the mathematical, physical and natural sciences, English and other 
modern languages, and mental and political science. 

o. The town of Amherst having pledged the sum of $75,000 for such build- 
ings as were necessary to put thu coMege in operation, and an eligible site and 
a farm of 383 acres having been' secured in that town, at a cost of $41,000, the 
Agricultural College of the State Avas located there, and tlie buildings were so 
far completed tliat it was opened for students in the fall of 1867. A building 
50 by 100 feet, and foiu' stories high, hr.s been erected, containing rooms for 46 
students, tvvo recitation rooms, a library, and two large rooms containing the 
State cabinet of specimens, illustrating the natural history and gerdogy of Massa- 
chusetts. In addition to this a boarding liouse has been built for the use of the 
students ; a chenrical library, containing rooms for lectures, practical chemistry, 
and apparatus ; a botanic museum, containing a lecture rooni j and, on the upper 
floor, cases for the exhibition of fruit models, specimens of seeds, woods, and other 
vegetable, products. An elegant group of glass buildings, with curvilinear x 
roof, has also been erected by the liberality of Dr. Durfee, of Fall leiver. These 
buildings cover 5,000 square feet of siuhice, and are heated by hot water. Its 
viSuefor experiments in hybridizing, propagating, and cultivatiug useful and orna- 
mental plants, as well as m teaching horticulture and botany, can hardly be 
overestimated, 

4. The regular course of study extends through foiu^ years. In addition to 
m^athematics under Professor Snell, it embraces botany and horticulture under 
President Clark, rhetoric, history, moral pliilosopliy, and astronom.y. Lectures 
are given on coiuparative anatomy, organic chemistry, mineralogy, cultivation 
of the vine and of fruit and forest trees, architecture, and English literature. 

An intelligent and skilful superintendent of the farm gives daily instr-uction 
in regard to the best methods of agriculture. The students are required to labor 
two hours on alternate days, without pay, and for additional work they are paid 
at the rate of 12^^^ cents per hour. All the students, during the term of which 
we have a report, willingly consented to this arrangement. More than one-half 
the class voluntarily worked for v;ages, and the best scholar in the class earned 
the most money The last report of tht) trustees of the college says : ' 

A young man of j^cocl talents, who is healtLy and v/iliing to work, can here procure a 
guperior education for §iCO per annum, in addition co what he can earn on the premjaes. 
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MICHIGAN. 

1. As early as the year 1855 the legislatui'e, in pursuanoe of a requirement of 
the constitution of 1850, passed an act for the purchase of a farm, and the endow- 
ment of an a^ricultm'al school. A tract of land was procured, situated four miles 
east of Lansing, the capital of the State, consisting of 676 acres of heavily tim- 
bered land. The institution was in a prosperous condition at the time when the 
national grant was made. A college building, 50 by 100 feet, three stories high, 
four brick dwellings for professors, and a boarding hall 43 by 82 feet, and three 
stories high, had been erected. About 300 acres of the farm had been cleared 
and brought under cultivation. 

2. The national grant of 240,000 acres was given to this institution, and the 
name "Agricultural College " was bestowed upon it. The lands are all located 
within the State, and the minimum price established by law is $2 50 per acre. 
In addition to this, the legislature has vested in the college about 6,000 acres 
of swamp land, situated in the vicinity of the farm. These lands are thought to 
be worth at least $30,000, and their \balue will increase. 

3. This college proposes, 1st. To impart a knowledge of science, and its appli- 
cation to the arts of life. The instruction given in the class room will be illus- 
trated by experiments in the garden and on the farm. 2d. To afford the 
students the privilege of daily manual labor, not merely because it is remunera- 
tive, but because it is educational, being planned for the illustration of the 
principles of science, and because a taste for the pursuits of agriculture can be 
fostered in no other way. Students who pursue a college course without labor 
rarely engage in industrial pursuits. They are wholly removed from sympathy 
with farmers, at a period of life when tastes and habits are rapidly formed. The 
trustees of this college act on the principle that, if a farmer is to be educated f6r 
the life and pursuit of a farmer, it must be on the farm itself. ITu'ee hours' work 
daily on the farm or in the garden are required of each student ; and while 
health is preserved by manual labor, he becomes interested in every department 
of farm and horticultural work. 3d. The college prosecutes an extended course 
of experiments for the promotion of agriculture, and these are pursued continu- 
ously from year to year. 4th. The practical applications of science are pursued 
in directions desirable for the farmer, as surveying, levelling, laying out grounds, 
&c. 5th. The college has in view, during all this time, the necessity of general 
education and mental culture to the fanner. Mathematics, chemistry, botany, 
rhetoric, mental and moral philosophy, together with the correct use of the 
English language, occupy the attention of the students during the collegiate 
course. 

4. Tuition is free to all students from the State. All others are charged $20 

a year. Board is furnished, exclusive of room and washing, at $2 60 a week. • 
The present number of pupils is 108. 

illNNESOTA. 

The general statutes, revised in 1866, established an agricultural college on 
a tract of land of not less than 480 acres. " Graduates, of both sexes, of the 
common schools may then commence, pursue and finish a course of study in those 
sciences and arts which bear directly upon agriculture and kindred industrial 
pursuits." 

A full course of study shall extend through four years, and embraces " the 
English language and literature, animal and vegetable anatomy, physiology, 
the veterinary art, entomology, geology, political, ruial, and household economv, 
horfeiculture, moral philosophy, history, book-keeping, and especially the appli- 
cation of science and the mechanic aits to agriculture." 

No information has been received relative to the sale of the lands or to the 
organization of the college. 
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^TE^y HAMPSHIRE. 

1. The share allotted to this State was 150,000 acres, and was sold for ^80,000; 
and invested in bonds of the State of New Hampshire. The proceeds were 
appropriated to Daiimouth College, at Hanover^ on condition that the college 
furnish the nse of an experimental farm, the requisite buildings^ libraries, aixl 
apparatus. Five trustees of the Agricultural College thus established are 
appointed by the governor and council, and four by Dartmouth College. Twelve 
students, one from each senatorial district, vnW receive gratuitous instruction. 

2. Dartmouth w^as able to offer, as the basis of the national school of science, 
the advantages of two endowments, one by the late Abiel Chandler of $50,000, 
and the other by General Sylvanus Thayer of $40,000 ; the first for the support 
of a permanent school of instruction in the college, in the practical and useful 
arts in life, comprised chiefly in the branches of mechanics and civil engineering, 
the invention and manufacture of machinery; carpentry, architecture and draw- 
ing, modern languages and English literature, and such branches of knowledge 
as may best qualify young persons for tke duties and employments of active 
life.'' The last provides for a course of study of the highest order in architecture 
and civil engineering, having reference to the large demand for high attainments 
in these studies, which the unfolding resources of our country are sure to make. 

The trustees have announced that the course will comprehend the various 
branches of applied science, and will extend through a term of four years. 

NEW JEESEY, 

1. The proceeds of the sale of the scrip for public lands were given to Rutgers 
College, at New Brunswick, the " interest to be devoted Vvholly and exclusively 
to the maintenance, in that department of Ilutgers' College known as Rutgers' 
Scientific School, of such courses of instruction as shall carry out the intent of 
the act of Congress making the grant." This school was opened in September, 
1866. 

2. The studies include civil engineering and mechanics, chemistry, agriculture, 
botany, geology, architecture, rhetoric, mental philosophy, and hislx)ry. During 
the three years' course, mathematics is extensively studied. In practical agri- 
culture, special attention is given to tillage, farm implements and machinery, 
drainage and irrigation, manures, faim buildings, cereals and root crops, grasses, 
the orchard and the vineyard, and to ornamental trees and landscape gardening. 

3. A farm for experimental purposes has been purchased in the vicinity of the 
college. The charge for tuition in the college is $75 a year. A certain num- 
ber of pupils^ however, fi'om the State of New Jersey, sufficient to absorb one- 

, half the income of the land-grant, a,t the rates usually cliarged for tuition, are 
to be received and instructed without charge. 

Forty-three students were in attendance during the last year. 

• JTEW TOUK. 

1. To the enlightened and intelligent friends of agriculture in this State is due 
the honor of making the earliest efforts to establish a school of agriculture. As 
early as 1837 Judge Buel, editor of the Cultivator, seconded by Dr. Bcekman 
and others, urged the importance of such a school, and funds wx^re procured, and 
a site selected near Albany, and a plan formed for a course of agricultural edu- 
cation. The project failed, but was again renewed by Dr. Beokman in 1844, 
and tailed of success only through the death of a liberal friend of the enterprise. 
In 1856 the members of the State Agricultural Society revived the undertaking, 
and by their efforts $40,000 were appropriated by the 'legislature towards a col- 
lege of agriculture on condition that a like sum should be raised by private sub- 
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scription. Tbis sum was raised, and a farm of 400 acres was purchased in Ovid, 
near Seneca lake, and a building erected for the use of the institution. The 
funds were now all exhausted, and the school was begun with a single instructor, 
who, in 1861, entered one of the first regiments which Nev/ York sent to the 
national army, and the school was suspended. 

2. Another institution for the industrial classes had in the mean time been 
s'tarted at Havana, under the title of the People's College. It awakened a very 
general interest among the people, and, with the assurances of large endowments 
from a single individaal, of lands, workshops, machinery and apparatus suitable 
for a great industrial university, the legislature, in 1863, appropriated the national 
land scrip assigned to the State to this projected college. 

3. The conditions upon which the grant was bestow^ed not having been com- 
plied with, the legislature was led to give the land scrip to Cornell University, 
an institution founded at Ithaca by Mr.' Ezra Cornell. This gentleman had 
given $500,000 to establish this institution, and now made the additional gift oi 
200 acres of excellent land with buildings as a farm for the use of the agricul- 
tural department of the university. He also gave the Jcwett collection in geol- 
ogy and palaeontology, which had cost him $10,000, and added other gifts to the 
amount of $25,000. 

The share allotted to New York was 990,000 acres. Under the judicious 
management of Mr. Cornell in employing an agent to visit each quarter-section 
before locating the scrip, it is expected that $1,000,000 will be realized from the 
sale. 

4. The Agricultural College will be opened for students in the autumn of 1868. 
One Imndred and twenty-eight pupils, or one from each assembly district of the 
State, v/ill receive free tuition. Tlie course of study will be adapted to the needs 
of pupils who are to follow industrial pursuits, and compensated labor on the farm 
or in the workshop will form a part of the plans of the institution. The names of 
the faculty and fae contemplated course of study are not yet made public. It is 
said, however, that the university, of which this college forms a part, will begin 
its instructions with an able faculty, who are to be paid $40,000 per annum, with 
suitable accommodations. It has resources which will yield from the beginning 
a yearly income of ^50,000. 

OHIO. 

The allotment to this State was 630,000 acres. On the 13th of April, 1865, the 
legislature accepted the grant and made provisions for the sale of the scrip. Five 
commissioners were appointed to examine and report to the governor as to the 
location of the college, and also a plan for its organization, with authority to 
receive proposals for the donation of lands, buildings, or money, for the use of 
the inst'itution. 

No report of the trustees, nor of proceedings subsequent to their appointment, 
has yet been received. 

PE^TNSYLVANIA. 

1. The congressional grant was appropriated by the legislature to the "Agri- 
cultural College of Pennsylvania," in Centre county. It amounted to 720,000 
acres, and was sold at prices varying from 55 to 58 cents per acre. The college 
v/as an existing school, estrsblished at the earnest solicitation of the State Agri 
cultural Society, in 1854. The executive committee of the society appropriated 
^10,000 for its support, and in 1857 the legislature donated $50,000 for the same 
purpose, on condition that a like amount should be raised by subscription. The 
friends of the institution were, however, disappointed in their expectations of 
receiving the amount of money required to complete the necessary buildings, and 
to provide an adequate corps of teachers. 
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2. In December, 1859, Evan Pugli was appointed president, and discharged 
the duties of professor of cliemistry and scientific and practical agriculture. He 
was a man of great energy of cbaracler, and, having studied in the agricultural 
and mining schools of Germany, drew around him a large number of pupils. 
His death,' m 1864, together with the disturbed condition of the countr}-, dimin- 
ished the number of students. In 1867 the plan was so far changed as to include, 
with a scientific course on agriculture, mechanical and civil engineering, metal- 
lurgy, mineralogy, and mining. 

3. The institution has an experimental farm of 400 acres, on which experiments 
will be instituted with a view of ascertaining the best system of rotation of crops, 
the most suitable manures, and the best mclhod of applying them, together with 
the best methods of plant culture as applied to the productions of the garden, the 
field, and the pleasure ground. All the students in this department are required 
to assist in the work, and to record the experiments in a memorandum book. 
They will, in connection with this, pursue the study of botany, physiology^ 
mathematics, drawing, veterinary surgery and medicine, and the English lan- 
guage. Other classes will attend to mechanical and civil engineering, embracing 
surveying and levelling, road-m.aking and topograph) ctd surveying, together with 
a full course on chemistry, metallurgy, and mining. 

The expenses are ^130 per annum, which will be diminished by the system of 
compensated labor that has been established. 

EHODE ISLAND. 

One hundred and twenty thousand acres v/ere allotted to this State, and the 
scrip was sold for $50,000', or 41| cents per acre. It was given by the legisla- 
ture to Brown University, for the establishment of a scientific department, in 
order to promote the liberal and practical education of the industrial classes. As 
the scrip was sold on time, payable in five instalments, the last of which is due 
in August, 1870, the university has not yet received from it a sufficient income 
to enable it to open a scientific department. 

VEKMONT. » 

Vermont received 150,000 acres in scrip. The legislature, in accepting this gift, 
established an Agricultural College, and subsequently incorporated this new 
institution with the University of Vermont, at Burlington. Instruction will be 
provided in the scientific department of the college for students who wish to pur- 
sue a course of three years in analytical and agricultural chemistry, or in civil 
engineering, or in minmg and metallurgy, and also for young men who desire to 
obtain such instruction as can be furnished them by a course of lectures specially 
adapted to the wants of agriculturists, to bo given in February and March. 
Students of the three years^ course will study the French language, the various 
branches of mathematics which relate to the i:)ractical uses of life, botany, includ- 
ing forestry, field engineering, drav.ang, and the English language. 

The charge for tuition is $15 per term. Students ia the laboratory courses 
incur an additional charge of $40 per annum. 

WEST VIEGINI-V. 

The scrip allotted to this State, amounting to 150,000 acres, was sold for 
$90,000, and appropriated by the legislature to the ondovrment of an Agricultu- 
ral College at Morgantowu. An academy and female seminary had previously 
been founded at thiL-; place, both of which, together with the fmuh belonging to 
them, were tendered by the trustees to the State as a partial foundation for the 
new institution. These funds, including buildings a-nd grounds, were estimated 
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at nearly $50,000. The avails of the scrip are invested in Lends of the State, 
bearing six per cent, interest. "With this moderate endowment the trustees pro- 
pose to maintain a preparatory department, a college proper, a scientific and an 
agricultural department. The college opened in September, 1867, with a presi- 
dent and six professors, and 138 students in the different departments. 

WISCOXSIX. 

1. The national land grant allotted to Wisconsin amounted to 240,000 acres. 
It was located within the St?cte, and is valued at $300,000. It was given to 
the State University, established at Madison, on the basis of a grant of lands by 
Congress for this purpose of 46,000 acres, from which a ^' University Fund " of 
^300,000 had been realized. The present available income of the united insti- 
tutions is about $13,000. 

2. It was made the duty of the board of trustees to purchase an experimental 
farm of not less than 200 acres, in the immediate vicinity of the University, 
and to make such improvements as will render it available for the purpose of 
experiifient and instruction in connexion Vyith an agricultural course. They w^ere 
able to make such a purchase, on favorable terms, of lands contiguous to those 
already owned by the University, and the two now foiTii one tract of 235 acres. 
The farm was purchased by Dane county, for the Agricultural College, at a cost 
of $40,000. It ha^ a diversified soil, and is well adapted to the pm'posea of the 
institution. The students of the college perfonn much of the work upon the 
farm, and are paid for their labor. Five acres of this farm have been granted 
to the Wisconsin State Horticultural Society, which is nowM)lanting it with vines, 
trees and shrubs. 

3. The coui'se of study in agriculture is so aiTano^ed that one can .devote his 
whole time to this subject for three ^^ears, if he elects to do so; or he may con- 
nect himself with the College of Letters or Arts, and devote as much time as 
he pleases to the agricultural studies. An able and earnest corps of instruc- 
tors give promise of success to the institution. 

The following course of study has been adopted : 

First year. 

Bota7iy. — Including microscopic examination of tissues; the germi nation and gi'ov/th of 
plants ; the freneral principles of clas.sification in the difierent departments of natural history ; 
the limifaliou of species and the orif^in of varieties. 

Practical agriculture. — Location of farm and division into fields? ; arrangement and plan- 
ning of farm building's: farm implements and general principles of tillage; princip'es of 
drainage; and harvestin^j; of crops. 

Physical geograyky and climatology. — Dews, frost, fogs, clouds, rain, hail, snow and winds : 
local cau.'?e3 affecting climate, such as proximity to mountains, to forests, or to bodies of 
water eS'ect produced by removing forests, or by planting screens of timber ; meteorological 
instruments, their methods of use and advantage to the agriculturist. 

Iloriiculture. — Hotbeds, their construction and management; methods of propagating 
plants by layers, budding, grafting, &c. ; varieties cf small fruits, and best method of cul- 
tivating them ; general management of nurseries ; landscape gardening. 

Second year. 

Chemistry. — The laws of chemical affinity and combination ; its application to arts and 
manufactures ; chemistry of germination and nutrition, of vegetable growth and of fermen- 
tation; analysis of minerals and soils ; of manures and ashes of plants. 

Zoology. — Principles of classification and natural history of domestic animals ; comparative 
anatomy and embryology ; entomology, including classification of insects, habits of noxious 
species, and best means of checking their ravages, and habits of useful species. 

Practicu.1 agricullnrt. — General principles of farm economy ; animal, vegetable, and mineral 
manures, their mode of application ; preparation of the soil for particular crops ; manage- 
ment of grass lands ; improvement of soils by drainage, sub -soiling, &c. ; industrial statistics. 
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Third year. 

Forestry.— 'P]B,nimg and management of forest trees; soils adapted to their growth; rela- 
tive value of different kinds of trees for fuel, building, and other purposes. 

Agricultural chemistry. — Composition of soils ; the relation of air and moisture to vcgctablo 
growth ; chemistry of thfe various processes of the farm, as ploughing, fallowing, draining, 
&c. ; preservation and compoGting of manures ; chemical composition of various crops, and 
of the dairy. 

Animal husbandry. — Breeds of domestic animals, their characteristics and adaptation to 
particular purposes ; principles of stock-breeding ; veterinary surgery and medicines. 

In closing this brief review of what has been done in establishing industrial 
colleges, it is proper to congratulate the farmers of the country on the advantages 
which must flow from this princely donation of nearly 10,000,000 acres of the 
public lands. It has not only turned public attention to the desirableness of a 
higher education of the industrial classes, but it has also supplied, in a great part, 
the means for procuring it. Something will be gained in all the States by the 
use of this fund. It may be, in some cases, injudiciously appropriated ; the 
instruction may be superficial, or have little practicall utility ; but it is an import- 
ant step in advance. In all cases we may hope that Something will be learned 
from sister institutions ; that experience will correct mistakes; and, as the public 
mind more carefully considers the subject, additional facilities for giving instruc- 
tion and for elevating the character of the colleges will be afforded, either by 
private benefaction or by the liberality of the State. It will be seen that some 
of the States have so W'isely managed the funds set apart for this pm-pose, and 
have laid so broad and deep the foundations of the new institutions, that they 
will prove to bo of inestimable value in the long future of the country. It might 
seem invidious to particularize them, and it is not necessary to do so. Each of 
our readers will form his own conclusions. It is a source of gratification that so 
many give prominence to practical instniction in agriculture. The grant was 
intended for the benefit of farmers ; for those whose leisure or whose means do 
not allow them to pursue an extended course of study in existing schools, and 
who design to follow the business of farming. It does, indeed, provide the means 
for becoming skilful in the mechanic arts, but the masses in our country are 
farmers, and farming is the foundation on wdiich our national prosperity rests. 
It w^as intended to give dignity to labor ; to elevate it above mere drudgery and 
routine, and to render it intelligent. It wisely provided for the purchase of a 
farm as an appendage of the college, for the theories of the schools can never 
alone make practical men. It is only as these theories are tested by practice that 
they have value. Besides this, if young men are to be farmers, they should not 
for years be withdrawn from labor. They must not lose their habits of industry, 
nor their taste for rural life. They must not acquire the pernicious notion that 
labor is degrading, and that gentlemen" cannot engage in it. Instead of 
regretting, v/ith a writer in the North American Review, that the terra agri- 
cultural colleges" has been popularly used, it may be deemed an appropriate 
designation for institutions of learning, foimed for the express purpose of educa- 
ting the young for the noblest pursuit in which man is ever engaged. It is the 
term used in the reports on the bill, and in 'all the discussions on its passage, 
both in 1858 and 1862. If it is a reminder of labor and of tilling the soil, so 
much the better and more properly is it used. 

It was, doubtless, intended by the framer of the bill, and expected by its 
advocates, that a farm for experimental purposes would he attached to the col- 
lege, and that manual labor, to some extent, would be required of the students. 
The language used by the advocates of the bill, and especially by its framer, 
leads to this construction of the intent of Congress. When the bill came before 
the House in 1858, on the report of the Committee on Public Lands, Mr. Mor- 
rill said : 

We need to test the natural capability of soils, and the power of different fertilizers : the 
relative value of diflfeient grasses for flesh, fat, and milk-giving purposes ; the comparative 
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value of grain, roots, and hay for wintering' stock ; deep ploughing as well as drainage; the 
vitality as well as the deterioration of seeds, breeds of animals, and remedies for the potato 
disease, and for all insects destructive to cotton, wheat, and fruit crops. 

And again, speaking of the different governments of Europe, he said : 
They have established ministers of instruction, model farms, experimental farms, botanical 
gardens, colleges, an4 a large number of secondary schools for no other purpose, and they 
need no higher or nobler, than the improvement of the industrial resources, the farms and 
farmers of the respective countries. 

In his speech in 1862, on the passage of the bill, he used this language: 
The opportunity of obtaining a sound education, adapted to the wants of the individual, 

will be offered at reduced rates ; a love of useful labor will be promoted, and thus health and 

usefulness must be advanced. 

After speaking of our colleges and classical schools, and saying that they are 
chiefly occupied in supplying the learned professions, he continued : 

Other institutions are wanted where the idea of labor shall be uppermost, and where the 
esprit du corps of those instructed will seek highest honor in no other direction. 

These extracts sliow conclusively what was the " intent " of the framer of the 
bill, and of Congress in regard to a farm, and to manual labor to be perfomed 
on it by the students. And we appeal to all practical men, to all intelligent 
farmers, whether agriculture as a science and an art can be successfully taught 
in any other way than by reducing theories to practice, and testing, by experi- 
ment, the teachings of the lecture-room. If 3^oung men are to be educated for 
professional or mercantile pursuits let their training be adapted to the ends they 
have in view j but if for a farmer's life, the most healthful, most independent, 
and noblest mode of life, they must not bo withdrawn from labor at a period 
when tastes and habits are forming, nor from the occupations which demand for 
success an ever increasing interest in them. We rejoice in witnessing the highest 
possible mental culture, in whatever du*ection it is found. Our old colleges are 
noble institutions which deserve well of every lover of his country. There is to 
be no rivalry between them and those under consideration, unless it be in striving 
which shall do most to elevate the character of our citizens, and to promote the 
enduring prosperity of our common country. 
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A concise digest of the salient points and more important and practical features 
of the latest issues of the several State reports, published by State boards of 
agriculture, or agricultural societies, is deemed a desideratum in the national 
report of agriculture, both for the intrinsic value of the matter collated, and for the 
purpose of showing the progressive agriculturists of the whole country what the 
several States are doing for the common cause. Such publication will also prove a 
stimulus to the many States which either possess no active boards or societies, 
or fail to compile and publish their transactions. It is the aim of this depart- 
ment of the government in every practical way to co-operate with to^vn, count}^, 
and State organizations in aid of agriculture ; and this plan, of uniting by a chain 
of mutual interest and profit the State with the national reports, is believed to 
be euiinently useful and entirely feasible. Want of space prevents the presen- 
tation of valuable matter in detail ; it can only be expected that important facts 
or statements shall be hinted at or given in epitome, that readers of this volume 
may be incited to examine the several documents mentioned, and thus a wider 
appreciation of valuable local matter may be secured. 
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Althongh it may be said that but little has been foiiiid in these jreporta (those 
for 1866) which wa.^ not known before^ yet th.e verification of much that was 
knowm, or but partial}^ e.stablished, has been in many instances of suiBcient 
importance to demand a record in this revievr. It is possible, also, that subjects 
meriting attention have been overlooked, though the design has been to notice 
everything of value. Many of the discussions of topics presented by members 
of the State boards and ' societies are instructive, and will be found suggestive 
and valuable, and it is regretted tliat so little room can be given them, notwdth- 
standing the fact that comparatively few resulted in the establishment of prin- 
ciples. The latter, it is true, is diflicult where circumstances attending the 
expeilments are diverse, and when possible, and the matter is of sufficient 
importance, to establish uniform practice in any branch of agriculture, means 
should be taken by the State boards to secure e;ich result. From reading the 
discussions, we are more than ever satisfied that these inliuences are so diver- 
sified that they cannot always be applied w^ith safety even to a neigliboring 
famij that what would be good and safe practice on one fatm, or in one neigh- 
borhood, or one section of country, would not be good practice on another, even 
in the same State. It is, therefore, very important to have the successful practice 
on one farm compared with the best practice on others in the same neighborhood, 
and not only results but the causes in detail given, which can be best effected 
through local societies or farmers' clubs. These results should be reported to 
the county sociekes, which, when compared and well digested, should in their 
turn be sent to the State Agricultural Society, to be prepared for publication 
in the annual volume. We have much to learn before it is fully established that 
we know^ where and how to put the right crops in the right places. 

It is to be regretted that out of 20 State Agricultural Societies in correspond- 
ence with this Department but 10 have issued reports of their transactions for 
1866. Of the 10 not issuing reports, the secretary of the Delaware State Society 
writes : 

No other reports than those found in newspapers of the locality after exhibitions have 
been published. 

The secretary of the Kentucky State Agricultural Society writes : 

Our State has mpAe no appropriation for the Focicty since 1851 ; henco wo b.arG not had 
the means to publish a itport. We have just boeu able to hold a fair yearly, otlering only 
gmall premiums, just keepiug- the org-anization alive, hoping our legislature would be more 
liberal. So far we liavo been disappointed. 

The secretary of the Maryland State Agricultural Society ^vrites : 

Our society has not as yet made any publicaticn of reports. "VYe have but recently organ- 
ized, the old association having- ceased to exist at the boginningr of the war. The State has 
appropriated $25,000, and the city of Baltimore a like amount, for the purchase of a suitable 
show ground ; and it is the intention of the officers to prepare at once for an exhibition this 
fall. 

The secretary of the State Agricultural Society of l\ew Jerse}^ writes : 

In reply to yoiu^ favor requesting a copy of the publications of this society since 1860, 1 
have the honor to say that 1 lake uo very great prim^ in saying there are none such. During 
the war our society v.- as quiescent; liolding- no fairs. In J8t)6 the society was formed into a 
joint stock aosociatioij, and purchased grounds in the vicinity of Newark for a permanent 
establishment. 

The secretary of the State Agiicultural Society of Pennsylvania Avrites : 

I regret to inform you that we have published no volume gince 1863. Our transfi,etions 
are published by order of the lef^ialature ; the approjjriation has failed since I8t)3. We have 
sufficient matter to make two volumes. 

The secretary of the State Agricultural Society of Wisconsin w-rites : 

When the war broke out the lor^-'islaturo, with our concurreacc, stopped publishinjr ; hap- 
pily, however, the last legislature passed a law providing not only for {illing the gap to the 
present, but for the future, reg-uiar, annual publications of the society's i sports. I am now 
preparing the material for a volume, embracing the official transactions of the society for the 
years ]861-'62-'G3-'64-'65-'66-'67. 
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MAINE. 

The eleventh annual report of the socretars^ of the Maine Board of Agricul- 
ture fur 1866 occupies the first half of a volume of 2.07 pages. At the meeting 
of the board in January, 1866, several reports were made by committees on 
subjects submitted to them, the more important of which may be summarized as 
follows : 

Farm nianagement, — Can fanning in Maine be conducted with success, as 
compared with other branches of husljandryf' This Vvas ansv^-ered by the com- 
mittee emphatically in the ailinnaiive. The report states that the sum of 
$97,424,385 is invested in farming in the State, and that it pays a dividend of 
14 per cent., the orchard products alone footing up $501,769. 

The question, "On which can a farmer live the easier, a farm of 200 acres 
or more, or one of 40 or 50 ?" was answered in favor of the larger farm, which 
realizes the greater profit if the occupant has sufficient labor to cultivate it. 

" What products can be sold oiY the farm with the least detriment to its fer- 
tility, and at the same time be pr(^fitable to the producer In answer to this 
question it is argued that fertilizers are absolutely necessary to keep up the pro- 
ductiveness of the hind, and that the manure made upon the farm is the only 
fertilizer that can be relied upon, to make which animals must be fed upon the 
fann ; hence, the hay, com, and grain should not be sold in any other way than 
in the shape of animals and animal products. The increased gTowing of fruits 
and wool and the manufacture of butter and cheese are recommended as pro- 
ductions not only proHtable, but which can be sold off the farm without detri- 
ment to it. 

Are oats an unduly-cxhaa.-:ting crop to seed dow^n withf^ Such is the 
opinion ofiUiany of our best farmers,'^ says the committee, " which opinion has 
been borne out by practical experiments.^' The committee give reasons why 
the crop is no more injurious than buckwheat and some other crops, but come 
to no satisfactory conclusion in accounting for what they deem an error ; they 
admit, however, that oats are a very exhausting crop. ' 

" Can effective measures be adopted to increase our crops of hay without the 
use of bam manures or concentrated fertilizers f' The follov/ing treatments of 
the soil are given as substitutes : Ploughing and seeding in clover, turning the 
latter in when ripe enough for the seed to grow^ plough in June and sow 
buckwheat, Indian corn and other grain, turiiing them under in August, and then 
seed with timothy and clover for a crop of hay the next season ; summer fal- 
lowing ; the harrow can be used in August on non-producing •meadow land 
with good results ; cutting clover and timothy below the lower joint destroys the 
plant ; feeding on meadow^ lands after the crop is taken off is injurious • chang- 
ing from meadow to pasture and the reverse is beneficial ; drainage where 
required is also effectual in producing increased crops. 

*^ Ought the more extended culture of peas and beans to be recommended f 
As concentrated food, always ready for use on the fann, is very important, a 
liberal cultivation of the pea and bean is recommended. 

" Should the use of horses be encouraged to the exclusion of oxen for farm 
labor ?" The conclusion reached was, that the farmer who keeps oxen is more 
successful than he who keeps horses to the exclusion of the former. 

*^Is the ox-yoke, as used v>ith us, a natural or an absurd implement of 
draught f The fact is stated that the old mode of lashing the yoke to the heads 
of oxen for the purpose of draught lias experienced no change for 300 years 
among the Spaniards, and it is a matter not ^satisfactorily settled by experience 
whether it is not more humane and quite as effective as the present cumbersome 
yoke. The assertion is made that lashing the yoke to the heads is an " ill- 
founded notio^ of the ability of the ox to force a load back by the horns." The 
committee recommend thorough experiments by farmers of Maine, to ascertain 
the best plan for yoking oxen for draught. 
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The winter care of farm stock" the committee deemed a subject demanding 
attention from the farmers of Maine, as there is very general neglect in shelter- 
ing stock from, the severe Aveather of that inclement season. Feed the best 
on the fann as long as it lasts, for if the stock falls off towards spring they 
can be more easily restored to proper condition. 

^^What lessons in agriculture are taught by the peculiar circumstances of the 
past few years 1" The committee report, first, the cultivation of vegetables and 
small fruits more extensively ; and second, the adoption of more modes of cul- 
ture by the aid of improved implements. There are also some excellent recom- 
mendations by the committee on " the cultivation of rm^al taste, architecture," &c. 

On farm crops. — In the discussions of the board the statement was made that 
apple trees can be grown successfully in the hilly parts of Maine. A return of 
net income from four acres devoted to apples gives a yield of $750. Tlie Bald- 
win is declared to succeed well on high lands, and to be an excellent apple for 
transportation.' The next apple for profit is the Hhode Island Greening. The 
soil along the seaboard is not favorable for apple trees. The hop is recom- 
mended as a profitable crop for Maine, and a detailed repoi-t on its culture is 
given. 

An article on "Ploughing and Manuring in Autumn" contains much good, 
practical matter to prove the great advantage there is in both ploughing and 
manuring for all crops which require the soil to be prepared by the plough, 
especially in climates where the period of non-growth is longer than the plant- 
growdng season. It prepares the soil to commence the growth of plants in the 
fall, and thus lengthens the season for growing. 

The Jerusalem artichoke (llellantlius tuherosusj is highly recommended in an 
article of some length as a valuable food lor domestic animals, claiming that it 
compares favorably with the vegetable roots in common use, that it produces 
fair crops without manure and with little cultivation, and that it has other advan- 
tages to recommend its general recognition. 

The Value of Night Soil" on land is presented, and a mode of saving it sug- 
gested, by dropping peat or loam daily on the deposits in the vault. The writer 
has tried it and thus made a very valuable compost. 

The Horse ; his Nature and Treatment," b}^ M. A. Gumming, V. S., of 
New Brunswick, is a valuable article, containing a great amoant of practical 
information in regard to the treatment of this animal, the abuse of which the 
Aniter thinks arises principally from ignorance. Proper ventilation and a con- 
stant supply of pure, fresh air are requisite ; and, in supplying them, draughts 
should be adrnitted above the horse's head instead of below his heels. When 
fed on hay and grain he must have a portion daily of root feed, the carrot and 
the Swedish turaip being preferred. To supply muscular wastes those sub- 
stances should be fed which contain the largest amount of glutinous or albuminous 
matter, such as peas and beans j and, to keep up animal heat, sugary, starchy, 
and oily food, as barley, linseed, and corn. Oats have an intermediate place. 
The proper shoeing of the horse is much neglected by having the toes too long, 
&c., and the line of draught in harnessing is not proj^Derly observed, which should 
be at right angles with the shoulder blade. The cultivation of distinct breeds 
is recommended for the different purposes lor which the horse is to be used. 

Industrial Colleges. — The subject of Colleges for the Industrial Classes," 
contemplated by the act of Congress . of 1862, is treated at considerable length 
in several papers under the headings, '^Agricultural Schools," "Scientific 
Schools," and " Industrial Colleges," in which the whole range of agricultural 
education is embraced. The practical exemplification of the instructions given 
in the school-room is recommended to be observed by the student in and on the 
soil, whatever pursuit may be determined upon for the future. The health 
imparted to the student by manual labor, especially upon the soil, is deem^ed 
essential. The location of the State Agricultural College has been made at 
Oronc), Penobscot county. 
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Forty pages of the report are occupied by two excellent articles on cross- 
breeding of animals, especially of tbe horse and sheep ; two on the cattle plague 
in Europe ; one on the structure, functions, and diseases of the udder of the 
cow ; one recommending the adoption of the decimal system of weights and 
measures ; and one urging the appointment of a State entomologist, which the 
board recommended unanimously. 

County agricultural societies. — An abstract of the operations of the county 
agricultural societies, as reported to the secretary, occupies 46 pages. The 
reports exhibit, says the secretary, more of energy and activit}'' than has been 
manifested for some years past. Sheep husbandry has increased considerably 
and the breeds have been greatly improved. Of 24 county societies reporting, 
the total amount paid for premiums for the year 1866 was $7,660, being an 
« average of $319 for each. There is but one report on the cost of raising a 
bushel of com, which states it at nearly 26 cents, while the cost of producing a 
bushel of wheat was nearly 73 cents. The corn sold for about $1 50 and the 
wheat for $3 per bushel. 

Selected papers occupy 161 pages of the report, as follows : 
Power, force, and matter — Their diversity, unity, simplicity, and harmony the 
basis of all science and all knowledge f by Professor J. B. Turner. Taken 
from the transactions of the Illinois State Agricultural Society. 

" The cultivation of field crops and preparation of soils by Professor J. B. 
Turner, taken from the same volume. The author argues that deep ploughing 
is required to secure the influence of heat, light, air, and water, which contribute 
nine-tenths of the productive elements of the plant ] that no soil can be crushed 
too fine for any crop, while it is usually left far too coarse for all crops. 

''History and characteristics of Galloway cattle by Sanford Howard, from 
the report of the Secretary of the Michigan Board of Agriculture. The article 
is interesting and profitable to breeders of cattle, as the Galloway is said to be 
a race adapted to the northern States generally. Their hardy nature, aptness to 
fatten, and the superiority of their beef, v/ould seem to commend thein. They 
have been but recently introduced into the United States, and are highly 
approved by those who use them. 

Management of pastures by Sanford Howard, also from the Michigan report. 
The writer states that an experienced cattle-feeder could not so easily fatten stock 
on grass raised on newly seeded grounds as on that from grounds put down many 
years ago, or from pastures that had never been broken up. One great source 
of failure and decline of grass in old pastures is over-stocking. A top dressing 
of sawdust, in which the liquid manures have been absorbed, applied in fall or 
spring, gives great vigor and growi;li to grasses. It is better and cheaper to 
apply this or other manures to old pastures than to plough and re-seed. In 
reference to soils it appears — 

1st. That, on some soils, grasses will live so short a time that it is not an object to endeavor 
to continue them for permanent pastures. Such land, if suited to grain or other cultivated 
crops, may he brought under a system of rotation, if not devoted to forest trees. 

2d. That some soils may be kept permanently in grass by occasional scarifyings, or har- 
rowings, with top dressings of suitable manures, and surface re-seeding of sppts where the 
sward becomes weakened. 

od. That some soils which are particularly natural to grass, if once set with the proper 
species, may be kept in pasture for an indefinite length of time, in many cases without 
manifest deterioration, through fertilizers, as bones, ashes, plaster, &c., which may be 
advantageously applied at intervals. 

A paper by John Johnson, jr., taken from the Massachusetts State Reports, 
on the same subject, follows the foregoing. 

Bread-mahing, — Two articles on bread-making, one from Illinois and the 
other from Massachusetts, can be read with profit by the majority of housewives. 
The follovving is detailed as the plan pursued by good bread-makers in Massa- 
chusetts : 
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Smcccss depeiJciR ill a p;rcat nieasuro upon grod judpiTncnt, faithfnlneps, and patience in 
worku]<;^, and in iisiug- the light in;iioria;8. Sift live pounds of good flour, and put in an 
eavllun pan Miitabie lor mixing and kneading; take two potatws the size of the fist, boil 
tbeni, mash and mix with lialf a pint of boiling water ; a fresh yeast cake, of the size coalmen 
in the market, is dissolved in w ater, and the two solutions mixed together and put in a warm 
phice to ferment. As soon as it commences to rise, or ferment, which require:^ a longer or 
shorter time as the weather is warm or cold, ponr it into the flour, and with the add".tiou -of 
a pint each of miik and water form a dough, and knead for a full half hour ; form the dough 
at night, and allow it to stand until morning in a moderately warm place; then mould and 
put into pans and let it remain until it has become well raised ; then place it in a hot oven 
and bake. The points requiring attention are : First, the flour must be of the best quality ; 
second, the potatoes should be .^ound and mealy ; third, the yeast caUe is to be fieshly pre- 
pared ; fourth, the ierment rausi be in just tlie right, condition; fifth, the kneading shonld bo 
thorough and effective ; sixth, the raising of the dough must be watched that it may not 
proceed into the acetic fermentation, and cause the brt-ad to sour ; seventh, after the dough is 
placed in pans it should be allowed to rise, or puff up, before placing it in the oven ; eighth, 
the tempeiature of the oven, and the tim.e consumed in baking have much to do with tlio 
success of the process. 

Then follows an instructive article by X. A. Willard, describing a visit 
^Amonf^ the Batter-makers of Orange Coiinty, New York, with Suggestions on 
Cheese Dairying f j.ind an essay on Parasites and Parasitic Diseases as Affecting 
Domesticated Animals/^ by an English wTiter. 

An article pn The Management of Agricriltural Fairs" closes the report. The 
writer suggests that agricultural fairs should raise their standard of usefulness ; 
meetings should be held at the faiis for discussions on farm matters; premiums 
should be av,arded to committees for superior reports; repoils Rhould be pub- 
lished ; secretaries should be required to furnish full printed reports of the 
doings of the societies for which they act ; silver plate instead of money should 
be given for premiums,; horse racing should be discountenanced, substituting 
speed against time, each horse by himsolf, in a <![uiet vray. 

MASSACHUSETTS. 

The Fourteenth Annual Eeport of the secretary of the ^lassachusetts Board 
of Agriculture is a volume of 526 pages. It is addressed to the legislature of 
the State, and opens with congratulations that ''the farming as vvcU as the 
other industrial interests of the State have been marked by a reasonable degree 
of prosperity" dining the year. 

Agricultural education. — The connection of the State Board of Agriculture 
with the Massachusetts Agricultural College is the su)>ject of one of the first 
lectures before tlie board, in which it is stated that every mode of improving 
agriculture by process of mental discipline has immedia.te reference to the prac- 
tical busi72css of tJic farni.^^ The subject elicited a discussion by the board, in 
"which it was generally admitted that agricultural education is in its infancy, 
and that no place needs correct infomiation on agricultriral experience more than 
Massachusetts. Every report in the volume has an article or address on agrl- 
cultiu^al education, all uiging this important subject upon the attention of farmers, 
who have so long sriiiered for want of suliicient knowledge respecting their 
own profession. ^Fho board of agriculture, by an act of tlie legislature, lias * 
control of the Agricultural College of the Stare, which is esteeuied a matter of 
great importance. A I'ccommcndation has been made by the board that each 
agricultural society establish at least one scholarship in the college. This is an 
excellent suggestion, and deserves the attention of other State boards vvhere col- 
leges nniy be established. A provision of the law establishing the board is 
worthy of notice here, and reads as follows; 

The secretary liio board is r.ui horizt d to fi[»point one or more Multub'e ag-eTits: to visit the 
towns in the ^^ta^e, under the direction of the board, Jor the purp^'se "-f uicpiirinjnr into the 
methods and wat^ts of practical huohandvy; hsce: tainiug the ad^»ptatiou of aj^>icuhur!ii pro- 
ducts <:;t soil, cliinats-, aiid markets; eucouraginj;' the t^ta diHhmeat of fanneis' clubs, ag-ri- 
cuiciirai nb.aiie.^:, and leading '.(j'-ins, and of oisseiniiiatiug- li^cfai inforauition on a^iicuiiuro 
by means of locturcb a.^d othervvi:ir. 
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What Cb etui shy has accompli si) ed for Agriculture/^ VvTvS presented in a lecture 
before tlio board, showing tiiat without the aid of chemistry, agricuilnrist^ would bo 
gropini^ in comparative darkness, and have leebio hopes of rapid advancement 
in the future. 

llanagcmcnt of fairs.— Iw an ai-ticle on the management of agricultural fairs, 
it is stated that the South Carolina Agricultural Society was established in 1784, 
being tlie first in the United States; and that the next was in Philadelphia, the 
same year, llorso-racing, jugglers, gambling, &c., as adjuncts of fairs, are 
severely condemned, and legitimate exhibitions for the promotion of agriculturo 
strongly urged. Unless farmers and their families will manifest a healthy and 
hearty interest in the management of agricultural fairs, but little good can bo 
expected frem them; and they must bo conducted so as not to shock the moral 
sense of the best portion of the community. 

Cattle Imshmidnj and the dairy. — The subject of cattle husbandry was dis- 
cussed at one of the meetings of the board, in which Professor Agassiz took the 
lead. He laid down the general princi})le that the purity of tl:o ancestry of 
parents was even more imnoilaut in breeding animals, to insure purity, than th^t 
of immediate parents; to prove which ho gave numerous examples. It is also 
necessary to avoid copulating inferior aninialb with the female, as it always has 
an injuricms infln.euce upon the offspring that follows, especially, when a wrong 
beginning is made. It was stated that, to insure as fiir as possible conception, as 
well as the getting of male animals, the female should not be permitted to have 
the male unliJ 36 or 48 hours afier being in heat. The great cause of the deteri- 
oration of anima ls in New England is their being permitted to breed at too early 
an age. The discussion vas closed by the passage of a resolution to secure the 
collection of statistics relative to the propagation of domestic animals. A similar 
system, if adopted in all the States, wonld cause a record of many valuable facts 
neeessary to a proper investigation of the principles of correct breeding. 

In reporting upon stock, the committee commenced with the Jerse}^ cow as 
the best for milk, and declare that experience has proved they can stand as much 
exposure as any of our natives; some saying that when short fed they do not 
suffer as much as the native stock, and that they do not fall off in the quantity of 
milk in as great proportion as the natives on short or poor feed. Working oxen 
receive especial mention, as they are esteemed the basis of the motive power on 
the farm, and the advice is given that they should l)e trained for light as well 
as heavy work. It is stated that a farmer who kept 20 cows, after a trial of the 
different breeds, gave the preference to the Ayrshire for a milk dairy, because 
they are hard}^, and give good returns for the quantity of food they consume. 

In regard to diseases of the cow, it is claimed that garget may be easily ciu'ed if 
the remedy be applied in time, by giving one ounce of saltpetre, and washing the 
bag in v/arm soap-suds; let the bag dry, then rub on bacon fat, which will bring 
the cow all right in a day or two. The same farmer thinks the manure will pay 
attendance and interest on the value of the cow, and all expenses exce|>t food. 

The following niode of butter-making is given by the lady who received the 
first premiimi at the Essex fair: ^*The milk was strained into tin pans and placed 
in a cool and well- ventilated room. The cream was taken from the milk in 36 
hours after beuig inilked, then churned, and salted to the taste after standing in 
a cool place 2A lioiirs It was then worked over t^l the buttermilk was all 
oiit." jiutter, on a Massachusetts farm, next to hay and live-stock, possesses 
the greatest money ue'of all that is produced. 

Horses J sheep j dec. — v^ery little is said in oomm^endation of the purit}?- of the 
breeds of h(jrses eijimined by the couiuiittee. Of eheep, the long- wooled arc 
strongly recoiQ-n-'ud.^d, as the most proiitablo for the farmer to I'aise. More 
attention is urge 1 in breeding swine, so as to introduC'e or create a better stock 
of hogs than is now raised in the State. Several statements are presented 
exhibiting excellent profits in breeding poultry. In one instance it is statcii that 
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SlOO were cleared from an original stock of 30 chickens. The breeder preferred 
the full-blood Brahma, though he also keeps the Sicilian and a few other breeds. 

Fashire and grass lands. — The fanners in western Hampshire hold that 
ploughing up good natural grass lands is malpractice in farming, and that man- 
ure should be applied upon the surface in the month of August or September. 
Improper cropping, overstocking, and allowing brush and brambles, foul grasses 
and noxious herbs, weeds, &c., to mature and scatter their seed, are noticed as 
fruitful sources of killing out pasture lands. Sheep are used, to some extent, to 
crop off* these noxious plants ; and shade trees are recommended both as an 
embellishment of the fields and for the comfort of the herds and flocks. There 
is one recommendation deserving especial notice, viz : in seeding lands for pas- 
turage we should determine, as far as possible, for what use the}^ are more par- 
ticularly desired, for fattening or for dairy purposes; because experience and 
obser\^ation have taught that the same pasture or the same variety of grasses does 
not produce meat and milk with equal facility. It is reported that in the county 
of Bristol "less land is cultivated than formerly, with more manure and cleaner 
culture," the result being, of coui se, better crops with less expense. 

JRoot crops. — ^At one of the meetings of the board the virtues of carrots, Eng- 
lish turnips, rutabagas, potatoes, &c., as food for stock were compared, all the 
speakers agreeing as to the value and utility of the root crops as food for ani- 
mals, but differing as to which is the best; the majority, however, being 
in favor of the carrot. The modes of cultivating and using them w^ere entered 
into quite extensively in the discussion, in which the experience of all was 
that any of the roots named could be fed to great advantage, raw or cooked. 
The potato, however, was the least used, as man required this root almost 
exclusively for himself. All agreed that dry feed in winter should be accom- 
panied with a liberal supply of roots. One of the greatest essentials in growing 
roots, as expressed by all, is to secure good and pure seed, as the failures in rais- 
ing good crops can generally be attributed to bad seed. Eaise the seed on the 
farm, if possible ; the last resort is the store. Late sowing is recommended, so 
that the crops can be stored away just before the frost would affect the roots 
when exposed in the air to dry before storing. A cellar under the barn floor is 
generally used for storing the crop. The best seeds of the carrot are on the 
centre stalks. Plant carrot seed in drills, one to a half inch, only the largest 
and plumpest seeds, the rows 15 inches apart. Tlie rows for mangolds should 
be 22 inches apart. Good rich soil is required to raise root crops successfully. 
On the value of feeding roots, one of the speakers said : 

I always give my horse more or less roots, aud if I had two tons and a half of hay for a 
full-sized cow, I would sell 20 per cent, of the hay and purchase with the money all the roots 
I could, and feed them in addition to the other 80 per cent, of hay, and my cow would give 
me more milk and come out in better condition in the spring. 

Soil for plants, dtc. — An essay on " Plants as an Indication of the Nature of the 
Soil," which was adopted by the board, is based on the proposition that as all 
kinds of vegetables are continually varying in their growth, quality, production 
and time of maturity, they can be made to adapt themselves to almost any soil or 
climate if the fai-mer will do his part in selecting the proper seeds, &c., instancing 
the diversity of climate in which they have been made to produce remunerative 
crops. In another article, on the " Adaptation of Crops to Soils,'^ it is claimed to 
be profitable, as well as necessary'-, to amend soils, to some extent, by dressing 
those which are sandy with clay, and the reverse, to supply the proper food for the 
plants to be grown upon them, as well as to enrich them ^vuh manures. 

Lectures on the "Varieties of Plants" were given by Professors P. A. Ohad- 
boume and Agassiz, both of which contained much valuable matter for the agri- 
culturist. " Transplanting Fruit and Forest Trees " is the title of an essay in 
which many good rales are laid down not generally known, or if known not 
isufliciently followed. The writer says that " all mangled roots should be trimmed 
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carefully, or entirely removed; and all roots cut ofi with tlie spade or other blunt- 
edged instruments should have the ends smoothly pared to where the wood is 
clean and sound. Where trees are treated thus and set, a row of fibrous roots 
at once shoots into the soil from the clean-cut end." In evergreen trees this 
course is not so essential at all times. Holes, to receive the trees, should always 
be made sufficiently large to receive the roots without cramping. Where the 
trees are exposed to raking winds place coarse litter about the roots, and upon that 
some flat stones to keep the mulch in place and the tree in position. Stakes 
should never be used for the latter purpose. An experienced cultivator of the 
cranberry contributes a short essay, in which he^ enumerates many difficulties in 
raising this desirable fruit, and concludes with this declaration : 

The perils which I have enumerated are sufficient to show that the cultivation of the cran- 
berry is very hazardous without a ready and abundant supply of water, and that the crop 
may then be lost by causes beyond control. 

Grape culture. — Hon. E. W. Bull, of Concord, addressed the board on the 
subject of " grape culture." He stated that it is a demonstrable fact that grapes 
can be profitably grown in Massachusetts in the open air. He recommends, as 
proved by his own experience, the growing of seedlings, and the reproduction 
from the seed, as improving the quality of the fruit and better adapting it to the 
climates where grown. Hybridizing, or cross-breeding, is also recommended, 
but he thinks the other the best mode, although it is liable to the objection of 
taking a longer time to arrive at results j but when obtained they are more sat- 
isfactory and more lasting. He says that we prune too much, and manure too 
much 5 and as the roots require considerable heat they are permitted to run too 
far below the influence of the sun's rays. He gives other important experiences 
in which he differs from- grape-growers generally. His experiments were prin- 
cipally with the Concord. Mr. Haskell said his experience in regard to the 
seedlings did not sustain that of Mr, Bull, but that cross-breeding, by using the 
pollen of the foreign on that of the native, produces a hardy vine. He recom- 
mended his practice of planting the seeds of all the good fruits eaten in some 
place where they would not be disturbed, as something good might be produced. 
Mr. Bull said that if one in a hundred of his seedlings from the Concord proved 
good he was amply repaid for tiie trouble. 

Farms, farm buildings^ crojjs, dx. — From the reports of the committees 
appointed to report upon farms, farm buildings, &c., the following points are 
extracted : On one farm of 26 acres the net proceeds were S734 82, after pay- 
ing for ditching, setting trees, diking, &c. The barns examined generally had 
cellars, which are strongly commended. In the report on " reclaiming swamp 
lands" two statements are given which prove that great profits result from drain- 
ing such lands, when properly done. The report on orchards presents nothing 
especially new j it exhibits this fact; however, that fruit-raising, with care, is 
profitable in Massachusetts. The same remarks will apply, also, to the report on 
vineyards. 

The report on manures recognizes the value of some of the condensed fertil- 
izers of the day, and recommends continued experiments to test their value, as 
applied to both particular crops and general agriculture, " especially when we 
remember," say the committee, "that the good cultivator always returns to a 
well prepared manure heap, the product of his stable and farm yard, with a 
confidence which chemistry and the guano islands have not shaken." The 
report on corn says " the corn crop is the crop of Noav England, next to the 
hay crop the most indispensable," and that the fodder from an acre producing 
-50 bushels of corn will be about two tons, and will pay for the cultivation and 
harvesting after the corn is planted. From three statements made and verified 
by the committee, the average cost of producing a bushel of dry shelled com 
was shown to be 69 cents. One statement made the cost of raising 22 bushels 
of wheat $25; 32 J bushels of rye, $18 95 j 43§ bushels of barley, $29 90 ; 
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busliels of oats^ Si 5 50. Of root crops an average of 793 busliels of 
onions per acre was reported^ of carrots, 1,000 bushels per acre; of potatoes, 
frora an average of three statements, the product was 316 bushels per acre, at 
an average cost of a fraction less than 34 cents per bushel \ of cal)bage», the 
Stone-mason variety is highly commended for a fall variety, and cabbages are 
recommended as not only an. excellent milk-producing food, but also good for 
forming flesh. Sandy soils are reported to be the best for the production of 
root crops, if kept rich. 

In a report on bread and brend-making " the conclusion is reached that very 
many families have hardly yet le?-rned what good bread is, and that there is a 
wide margin for improvement." Skilled hands are as essential as good mate- 
rials. 

The subject of peat fuel w-as presented in a very interesting and instructive 
lecture by George B. Loring, in which it is fully demonstrated that there are 
many varieties of peat, especially those where ligneous substances predominate, 
excellent and as economical as any other kind of fuel for all purposes. It is 
also claimed that in smelting iron, peat is superior to the best charcoal, as proved 
by thorough and repeated tests in England. Peat prepared by hand and dried 
has been used in driving locomotives at express speed, one and ono-fourth of a 
ton being equal to one ton of coal. 

The culture of fruit was discussed by the board, eliciting much valuable 
information in regard to the varieties suited to certain localities, the mode of cul- 
tivating orchards, &c.j but no general principles were agreed upon. 

There was also an essay read on the construction of houses for the preserva- 
tion of fruit, and another disapproving of the culture of chiccory, which essay 
was approved by the board. 

After the annnal report of the trustees of the Massachusetts Agricultm'al Col- 
lege, the secretary concludes his report with the following : 

The trno science of agrieultnve has probably never made ao great advances in the samo 
length of time as during- the past year, and the future, therefore, is full of hope. 

Financial,' — In the appendix to the report are some very valuable and neatly 
arranged tables, giving the financial transactions of the 26 county societies in 



the State for the year, from which we extract the following : 

Eeceipt from all sources §S5 885 

Premiums and gratuities paid 34,934 

Total disbursements 8U, 6 17 

Value of real estate aud personal property, after deducting indebtedness 536, 906 

Permanent fund 23f), 026 

Paid in premiums for farm improvements 1, 055 

Paid in premiums for live stock 12, 389 

Paid in premiums for farm products 4, 397 

Amount awarded for all objects strictly agricultural 1*27 

Amount awarded for objects other than agricultural 2, 521 

Number of persons who received premiums and gratuities, 4, 945. 



UHODE ISLA^^D. 

Transactions of the Ehode Island Society for the Encouragement of Domes- 
tic Industry in the year 1866/' is the title of a modest pamphlet of 92 pages. 
As the industrial interests of this State are chiofly absorbed in ma^nnfacturing^ 
practical agriculture does not receive that attention in the transactions of the 
board which its importance seems to demand. The executive committee report 
that the meetings of the board have not been full at any time^ and the attend- 
ance of members is very irregular. No cattle show or exhibition of any kind 
Vv^as held by the society during the year. As but one general show of this kind 
is held yearly in the New England States, the project of having an independent 
annual exhibition is seriously ^entertained by the lUiodc Island society, as sug- 
gested by some of its members. A revival of these annual exhibitions is the 
only sure way to awaken an interest in agricultural matters, which seems to have 
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almost died out in the State. The expenditures of tlio eociety for the piist year 
were $1,933 66, and it has a permanent fund of §17,600. The report further 
states that it is a question whether any grnpo in our clin^ato can l)e successfully 
cultivated for v/ine ; and the committee recoraniond the appropriation of the 
lands and sterile soils of the State to the cultivation of tlie sweet potato. The 
" Williams' Early" corn is recommended for early ripening*. The society appears 
to have had an existence for 47 years. 

The documents accompanying the report of the standing coannittce are as 
follov/s : two letters from Elisha Dyer-— one on the Hockheimer vineyards, the 
other relative to the manufacture of the sparkling Hock and the Moselle wines; 
both of interest to the wine manufacturer. Following these is the report of the 
committee on the cattle plague in Europe. 

A synopsis of the agricultural statistics of the State, taken by order of the 
General Asseml)ly in J uue, 1865, is as follows : 

Acres of land in the State termed ploughed, 3^,786; mowing, 101,243 acres; 
pasturing, 152,457 acres; unimproved, 201,090 acres. 

The leading productions are hay, Indian corn, oats, potatoes, butter, oheese, 
milk, fruit, market garden stuff, onions, turnips, eggs, and poultry. There were 
only 723 bushels of wheat raised in the State that year. 

Farms. — Number of farms of 500 acres and over, 37; of 300 and under 500 
acres, 115 ; c>^" 200 and nmler 300 acres, 310 ; of 100 and under 200 acres, 1,376; 
of 50 and under 100 acres, 1,715; of 20 and under 50 acres, 1,493: of 10 and 
under 20 acres, 69G; of, and under 10 acres, 744. 

Cash value of fanns, including buildings, $24,389,242; of stocky S2jG66,488; 
and of tools and impkments, $717,127. 

, Patents, cC^c— Diu-ing ihe year 127 persons and firms of the State aro repoi-ted 
as having taken out patents for inventions and designs. 

Tlie report closes with a necrologiciil report of its members wlio died in 1865 
and the meteorological record of the year. 

COXKEGTICUT, 

The report of the secretary of the Connecticut State Board of Agriculture for 
1866 contains 240 pages. At the first meeting of the board in that year the 
secretary and delegates were appointed to visit each of the agricultural exhibi- 
tions of the State. 

The secretary visited nine of these exhibitions, upon six of which he reports 
favorably ; one was tolerable, one indifferent, and one discreditable to the society. 
In the majority of them the horse appears to have had the largest share of the 
premiums, which the secretary condemns as injurious to other interests. 

In some sections the hard winter of 1865-6 injured the grasses on the meadow- 
lands ; apples and other fruits were also a partial or total failure in many parts 
of the State, and the suggestion is made that the destruction of the forests which 
formerly protected the orchards from the northern winds is the probable cause. 
In other respects the secretary reports that, with few exceptions, the labors of 
the husbandman for the year were abundantly rewarded. 

From the. reports of the committees appointed to visit the several county exhi- 
bitions, it appears that the farmers of Connecticut give more attention to raising 
the Devon stock of cattle than any other, and that the Aldoniey also has a 
prominent place ; their working oxen are principally taken from the former, of 
which there were some large and line specimens on exhibition. Tolland is 
reported as the poorest county in the State for general agricultural purposes, the 
manufactories being considered the saving of the county, as the fanners have 
good cash markets at their doors for all they produce. Twenty years since a 
large portion of the farmers were in debt ; now, while living in greater comfort 
than formerly, most of them are laying up money." 
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From a tabulated statement by the secretary, made up from reports of several 
county and three town societies, the aggregate receipts from all sources are stated 
to be '$16,317 98 for the year, including $1,400 from the State, being $200 to 
each county society ; and the disbursements $13,840 92, of which $6,742 were 
awarded in premiums. The awards for live stock amounted to $4,651 , for farm 
products^ $978; for agricultural implements, $73, and for domestic manufactures 
and mechanical inventions, $428. Three medals and 51 diplomas w^ero also 
awarded. The number of entries is not stated, but there appears to have been 
exhibited 1,000 cattle, 652 horses, 467 sheep, 121 swine, and of poultry 294. 
Premiums were paid to 1,193 persons. 

Irrigation. — The subject of irrigation occupies 23 pages of the report, 17 
pages consisting principally of a lecture before the board of irrigation in Cali- 
fornia, the remainder being facts presented to the board by its members, chiefly 
in relation to the beneficial results of imgation in Connecticut. The testimony 
in regard to imgation generally was largely in its favor, as producing results 
that would, under favorable circumstances, fully justify the necessary expendi- 
ture in the increase of all kinds of crops, especiall}^ of grass. 

Drainage. — Discussions upon drainage, together with a letter, on the subject 
from Jolm Johnson, of Geneva, New York, occupy 38 pages. The undivided 
testimony of the 25 persons who engaged in the discussions was in favor of very 
general drainage, statements being made that much land which had heretofore 
borne fair crops had doubled its yield after judicious draining. Facts were pre- 
sented to sustain assertions of this kind. 

Fruit culture. — Fifty-eight pages are occupied with discussions on the culti- 
vation of fruit and reports (33) from all sections of the State on the success of 
fruit culture. The same difficulties in raising fruit appear to exist in Connecticut 
as in all the northern States, but with skill and patience they are overcome, as 
elsewhere, and the general testimony appears to be that fruit culture will pay when 
properly pursued, although there were some who said it would pay better to tm'n 
their attention to crops requiring less skill and which are more certain, and 
import fruit from Ohio, apples especially. 

Fungi of plants. — Forty pages arc devoted to a lecture of Professor Brewer 
on the fungi of plants, and to the discussions of the board on the points presented. 
No brief synopsis of the report would interest the reader or do justice to its 
merits. It contains much valuable information. 

Source and supply of nitrogen. — This subject is embraced in a lecture occu- 
pying 24 pages, by Professor S. W. Johnson, on ^^Kecent investigations con- 
cerning the sources and supply of nitrogen to crops.'' Space will not permit 
even a brief statement of the points presented in this interesting paper. 

Agricultural education. — An excellent article of five pages on agricultural 
education, by Francis Gillette, concludes the essays in this report. The closing 
sentence of the paper is quoted as indicating the Avriter's position on this import- 
ant subject, which is now so happily interesting the minds of all thinking agri- 
culturists : " The kind of education needed is that which would qualify the 
farmer for all his relations and duties, both as husbandman and citizen, and 
send him forth in the full integiity of his manhood, with a sound and wakeful 
mind in a sound and industiious body.'' 

The law of the State establishing a State board of agriculture closes the 
volume. Altogether the report is a very creditable volume, though it is to be 
regretted that it contains so little in regard to practical agricultm^e, as pursued 
in the State. 

NEW TOPvK. 

The report of the secretary of the New York State Agricultural Society for 
1866, with the accompanying papers, occupies a volume of 1,120 pages, which is 
the 26th issued by that society. 
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It opens with cougrntulations on the advancement of tlie agiicultiiral interests of 
tlie State during the year, and refers to the successful trial of reapers and 
mowers at Auburnj and highly commends the address of Hon. A. S. Miller, of 
Illinois, at the State fair. 

The report of the 26th annual fair, which was held at Saratoga Springs, 
September 11, 12, 13, and 14, notices a considerable improvement on previous 
fairs of the society ; but, wdiile there wTre cattle and sheep exhibited that have 
no superiors in the world, it is regretted by the reporter that the show of Devon 
and Hereford cattle w^as a great falling off' as compared w^ith the exhibition 15 
years before. Ayrshires then, as now, were confined to few exhibitions. Later 
fairs have called out a better show of Jerseys than in 1851. As compared 
with that date the " American Merino,'^ so-called, has thrown its old competitors, 
the French Mcrinoes and Saxonies, into the shade ; the Silesians have been 
introduced since. The middle-w^oolled sheep (Southdown) and the long w^ools 
(Leicester and Cotsw^old) remain about the same. The exhibition of horses of 
all classes was much below the average. 

The improvements noticed arc common to those of every State ; but the report 
says that but little advancement has been made in rollers and harrows exhibited 
at the iair within the past 15 years. Large returns are reported for small fruits, 
and greater care recommended in packing for market. The display of wheat 
was not so large as was desirable, nor of as good quality. 

The display of cereals generally w^as not as good as the farmers of New York 
:ould have exhibited, which the secretary thinks attributable to the small 
premiums offered. There was a good display of vegetables, but that of fruit 
was moderate yet of approved varieties. 

From the reports of the evening discussions of the society the following points 
are taken : That cleanliness is not properly observed in the butter and cheese 
dairies, especially in milking j that pigs do well on the whey of the factories, 
if fed after it is 12 hours old, and not after 24 hours ; that the Red Dutch and 
Cherry cuiTants succeed best; that in growing the grape a unifonu temperature 
has more to do with ripening than the soil, and that our native wines are injured 
by using sugar in the manufacture ] that in restoring worn-out lands we must 
underdrain first, then get rid of w^eeds, after which sow clover and plough it in ; 
that manure should be made in sufficient quantities on the farm to prevent the 
land from running down ; that timothy seed does best when sov/n in the fall, and 
clover in the spring. 

The president, J. S. Gould, in his address to the society, expresses regret 
that the averages of the productions of the State are diminishing, when, instead 
of diminishing, they could be made to exceed the present yield at least $75,000,000 
or more, if the whole State attained the standard of the productions of one 
neighborhood reported, of which amount $30,000,000 would be clear profit. 
The reflection is hero presented that other States are in the same position. If 
all the lands in the United States, under cultivation, were tilled as they should 
be, their increased product would soon be sufficient to pay the whole national 
debt. He states that sufficient knowledge of the relative value of fat-forming 
food of animals has not been attained at the rack and trough by experiments ; 
that chemistry has decided it, but practice has not,- that there is not a f^irmer in 
the State wdio knows exactl}^ w^hat profit he can make upon a load of any kind 
of manure ; and that the society should establish a system of investigation to 
settle these and other important matters necessary to be know'n by the farmer. 

He thinks that tlie time has fully anived when some important improvements 
should be introduced into the management of fairs, among which he recommends 
that the grades produced by thorough -bred stock shall be exhibited side by side 
with the parents, that the farmer may see the improvement j that the reputation 
of the society is not sufficiently guarded in the awards of the committees, &:c. 

Appended to the president's address is a letter of considerable interest, as 
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illustrating tliy manner of obtaining accurate information in regard to the crops 
of tJie district described. Eight of the fanners met^ consulted and compared 
noteSj and thus arrived at a correct conclusion. 

The report of the treasm-cr exhibits the receipts of the ^'ear^ which were 
$14,762 80, and the expenditm-es S7,949 95, a balance of $9,292 39 remaining 
in the treasury. 

At the winter meeting of the society the following statements were made : 
That three acres and 151 rods of spring wheat were raised at a cost of $54:, 
and produced 13G|- bushels, leaving a profit of 8340 31 j that two acres and 
42 rods of winter w^heat were raised at a cost of $41 20, and produced 112 bushels, 
leaving a profit of $304 80 , that Sr^^jy acres of winter barley produced 268| 
bushels at a cost of $59 50, leaving a profit of $208 13; that butter should bo 
packed in oak tubs for transportation and keeping ; that butter can be made from 
whey as from cream by the ordinary mode equally as good, the process being 
patented, and the plan is recommended by the committee; that a dairy-farm in 
the west of England, containing 300 acres, lor which an annual rent of $2,500 
is paid, besides tithes and taxes, amounting to $850 more, clears annually 
$3,050 in gold, although its position, soil, &o., are not better than an average of 
the other farms in England ; that the great defect in American cheese is an 
improper flavor, which is caused principally by the use of impure milk, and 
improper curing-rooms; that the cost of ploughing by steam in England is five 
shillings per acre, by horse-power six shillings per acre, and the average depth 
of fuiTow by steam seven inches, done at the rate of nearly one acre per hour; 
that English farming is much in advance of American farming. 

From an article on ^^Food and its Itelations to Various Exigencies of the 
4nimal Body," the main conclusions in regard to the source of fat, as derived 
from the evidence presented, are as follows : 

1. That a large proportion of the fat of the herbivora, fattened for human 
food, must be derived from other substances than fatty matter in the food. 

2. That when fattening animals are fed upon the most appropriate fo(jd, muGh 
of their stored up fat must be prodiK;ed from the carbo-hydrates it supplies. 

3. That nitrogenous substance may also serve as a source of fat, more especially 
when it is in excess, and the supply of available non-nitrogenous constituents is 
relatively defective. 

The discussions of the AiTierican Dairymen^s Association elicited the follow- 
ing facts : That the factory system to be successful must have branches, where 
tliemiHv may be received and made into cheese, and thence taken to the central fac- 
tory to be cured ; that a mile and a half to two miles is as far as it will be found 
feasible to di'aw the milk; that the milk, to produce good flavored cheese, must 
be pure and sweet in the vat when the rennet is mixed with it; that the finest 
flavored cheeses, all other conditions being equal, are those wijich have the 
smallest amount of water in themj that improper modes of salting make porous 
cheese; that the quality of cheese depends somewhat upon the soil; that differ- 
ent localities produce cheese of widely dilferent qualities; that, for tine best 
milking siocJi, the only safe reliance is for one to raise his own calves, a bull 
of a reputable milking family being kept for the purpose, and that calves can 
be raised with l;etter results as to cost and quality. 

Wliei/ butter. — E-^cellont butter, fit for the table, is said to have been made 
from whey, and sold in the New York market at the highest prices One of the 
processes of making it, given by a member from Lewis county, is as follows: 

After separating the vAiey from the curd, place it in a tin vat and add a liquid acid; one 
jjallon to the -vvbey of 50 ^aUous of milk if the whey ia sweet, but less quantity if ehauged. 
After this apply lieat until it indicates a temperature of from 200 to 212 degrees Fahrculjeit. 
When the cream lises and is skimmed off and placed in a cool place, let it stand till the next 
day. Then it is churned at a temperature ranging trom 50 to hi degrees, depending on the 
^veather: and it is worked over and salted in the usual manner of butter making. It \vill 
produce, on an average, one pound of butter from the whey of 150 pounds of milk. Tile acid 
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is made by taking auy quantity of whey at boiling" heat after the cream is extracted, addin;^ 
one gallon of strictly sour vvlioy to ten gallons of this boiling wiiej, when all the caseine 
roffiaining in the whey is collected together in one mass and is skimmed off. After the whey 
is allowed to stand from 24 to 48 hours, it is ready for use as acid. This process is repeated 
as often as necessity requires. 

The foregoing may be called the heating process of making whey butter ; the 
following is another mode, which may be denominated the cooling process : 

Take a vessel made of zinc, or at least witli a zinc bottom, about 15 inches high, three 
feet wide, and as long as desired ; set the vessel in cold water, and put in the whey ; put in 
a handful of salt to every ten gallons of whey. During the first ten hours stir it up thor- 
oughly from the bottom every 15 minutes; afterw^ards let i*- stand quiet for about 20 hours, 
and then skim it. Then churn the cream, keeping it at about the temperatui e of 58 degrees 
Fahrenheit. If above 60 de|;roes, cool it ; if below 56 degrees, warm it Churn it until the 
butter becomes granulated £ibout the size of the kernels of buckwheat. Let it stand about five 
minutes, then let the buttermilk run off; then throw on cold water. If not hard enough, 
let it stand until it becomes so before it is stirred much. Then rinse with cold water until 
the water runs oif clear. Thea churn together, or "gather it," press the water out; salt it, 
ono pound to eighteen, and let it stand until the next day ; then work it until it all becomes 
perfectly even in, color. Pack it its other butter. 

Seeding lands. — The following combination of grasses was recommended to 
be sown for the purposes named : 

For hay, sow redtop, timothy^ June ort>lue grass, orchard grass, tall fescue, 
smooth-staiked meadow grass, and foul meadow grass. 

For pastures, red and white clover, orchard grass, timotliy, sweet-scented ver- 
nal grass, meadow fox tail, June or blue grass, and smooth-stalked meadow grass. 

For pastures on moist land, June grass, redtop, tall fescue, orchard grass, 
rough-stalked meadow grass, and floating fescue. 

For pastures and metidow^s on wet clay soil, redtop, couch or twitch grass, 
quack, dime grass, and rough-stalked meadow grass. 

For soiling, lucern, winter rye, medium red clover, tall oat grass, ond millet. 

For exhausted w^et clay soils, couch grass and quack, which are both propa- 
gated from the root as w^ell as the seeds, strong and hardy growers, and when 
once fixed in the soil remain there. Quack produces better hay than timothy 
for cattle. 

Best grain for stocJc. — It was asserted from experience that the best grain for 
feeding dairy stock, all things considered, is: 1st, oats, well ground ; 2d, lye; 
3d, barley ; 4th, wheat ; 5th, bran ; 6th, buckwheat ] 7th, corn and oil-cake, 
equal to either. What is left of buckwheat after taking out the flour wall 
largely increase the quantity of milk, without improving its quality, or tl^e con- 
dition of the cow. 

An English article on cross-breeding of cattle is worthy a place in the report, 
and would be of great benefit to those who have the facilities for crossing with 
the families of the cattle mentioned, which are possessed by too fevv^ of our 
farmers. 

The eleventh annual report on the noxious, the beneficial, and other insects 
of the State, by Asa Fitch, M. D., occupies 57 pages. It is to be regretted that 
every State in the Union has not made provision for such extqusive and valua- 
ble researches as are presented annually by the New York State entomologist. 

From the reports of the district and county associatious and clubs, the follow- 
ing items are worthy of attention : The total receipts of 30 county societies for 
the year were $105,053 64 ; and the expenditures $'93,550 74,- there being 20 
societies which did not report either receipts or disbursements. The nineteen 
clubs and associations reporting received, during the 3"ear, S53,91S 34, and 
expended $22,998 40, making the total receipts by all the societies, excepting 
the State society, $128,976 98; and the total expenditures, $116,549 14. By 
inciting cows to diink water freely, they produce a greater quantity of milk, 
the report referring to a communication to the French Academy of Sciences, 
and recommending expeiiments. Well-ripened straw fed to milch cows does 
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not piodncc milk at. a profjt; but straw cut in a green condition compares favor- 
ably for feeding purposes witli clover and timothy hay. It does not pay to raise 
roots extensively for cattle feeding, principally because of the high price of labor, 
One head a day, in the month of November, of the Marblehead cow cabbage, 
will be sufficient, with what feed can be picked np in the fields, to produce a 
great flow of milk. 

One hundred and ninety-eight pages of the report are occupied with the details 
of the trials of mowers, reapers, and some other agricultural implements in the 
field at Auburn, New York. The report is very interesting, and valuable in 
man}^ respects, especialh^ as aflbrding one of the best models for conducting such 
trials. 

The report concludes with nearly 200 pages of agricultural statistics of the 
State for 1865, in which appear the following statements : 

The whole number of acres improved, 14,827,437; unimproved, 10,411,863; 
divided into 242,436 farms, valued at $920,349,331. Cash value of the stock 
of the State, $127,072,554.' Quantity of wheat raised in 1865 nearly 3,000,000 
bushels less than in 1855. Average yield per acre of wheat in 1865, 11.41 
bushels. In 133 cheese i'actories, an average of a fraction less than 10 pounds 
of milk made one pound of cheese. Average yield of milk per cow, (67,034 
cows,) 2,802 pounds ; pounds of cheese produced per cow, 283 ; average value 
of yield per cow, -S56 60. ■ 

OHIO. 

The twenty-first annual report of the Ohio State board of agriculture to the 
general assembly of Ohio, for the year 1866, is a well filled and neatly printed 
volume of 736 pages. 

The State fair for 1866, which was the 17th fair of the society, was held at 
the city of Dayton, and is reported to have b^een more successful in every respect 
than any that preceded it. The number of persons in attendance during the four 
days of the fair is stated to have been 71,000 ; and the receipts from all sources, 
$16,600. The amount paid for premiums and other expenditures is not given. 
The total number of entries appears to have been 2,732, divided as follows: 
Horses, 249; jacks and mules, 8; cattle, 156; sheep, 195; wool, 6; Cashmere 
goats, 2; swine, 87; poultry, 175; machinery, 346; tools and household imple- 
ments, 125; ploughs, SO; sewing machines, 16; mill fabrics, 22 ; fancy needle- 
work, 162; household fabrics, 43; worked metals, 50; stoves, castings, (fee, 40; 
cabinet work, 16; wooden ware, 6; saddlery and shoemakers' work, 88; crockery, 
&c., 10 ; farm products, 30 ; butter and bread, 59 ; honey, preserves, pickles, &c., 
173; sugar, syrups, &c., 12; vegetables, roots, &;c., 272; flowers, 91; apples, 
79; grapes, 14; peaches, pears, &c., 19; drawings, paintings, &c., 90; sculpture, 
2; musical instruments, 16. 

County and district societies. — Seventy-six report their ofHcers, and all, except 
one, held fairs during the year; gross receipts of 68 were $146,844 88, and the 
gross expenditures $140,862 57 ; the total membership of 52 societies is reported 
to be 23,452; the total number of entries of 23 societies w^as 19,843; and 69 
report in detail the condition of their societies, some of which are very brief, but 
most of tliem full and satisfactory, and in almost every instance represent the 
societies to be in a flourishing condition and the fair exhibitions the best ever 
held, notwithstanding the discouragement of short crops, on account of unpro- 
pitious w^eather, in wheat and other cereals. The following recommendations 
are made in one of the reports from county societies, as based upon satisfactory 
experience: Ground for spring wheat should be prepared for the seed the fall 
previous to sowing, and the seed should be sown so early in the spring as to 
subject it to one good freeze, as it is believed that it partakes of the nature of 
winter wheat in this respect ; also, that wheat should not be sown oftener than 
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once in three years on the same ground, and then when the land has been two 
years in clover, and that it is considered bad fanning to have wheat and corn 
follow each other. 

Following the reports of the county ngricultiiral societies, is the statement of 
farm crops : 

Wheat. — One statement gives the cost at nearly 43 cents per bushel, which sold 
for $2 40 ; another, the cost at nearly 70 cents per bushel. Of the three reports 
of yield, one gives 20 bushels and 7 J pounds to the acre; another 19 bushels 
and 38 pounds, and the other 34 bushels. In the last report, the "Tap- 
paliannock" is named as the only variety that ripened side by side with the white 
Mediterranean, the former ripening in June, and yielding 12 quarts for one sown. 

Corn. — The largest crop reported was in Lorain county, stated to be 120 
bushels to the acre. It was on bottom land which had been pastured four 
or five years, and on which corn had been raised the previous year without 
manure. For this crop, it was ploAved April 19, harrowed May 14, planted May 
15, wdtliout manure, with small yellow gourd seed, three and one-half feet each 
way, cultivated three times, hoed twice, and cut up September 24. 

Sorghum. — One statement gives the profit on one-fourth of an acre as $30 70. 

Potatoes. — A profit of $124 80 is reported from 81j rods of land; and from 
one-fourth, of an acre, S2S 20. 

In the report of the secretary on the "condition of agriculture,"' in the State, 
Mr. Klippart says that, " in the present condition of agriculture it may safely 
be stated that cattle are the basis of agriculture,'^ and that "cattle have always 
received more attention from the farmers of Ohio than horses or mules ; " and 
then goes on to make "a complete analysis of the problem throughout its entire 
extent,'' embraced in an article of about 34 pages, in which there is much profit- 
able matter on the feeding and keeping of cattle. The writer says : 

I have seen stables in Europe so convenicDtly anang-ed that one man can talie just as 
good care, in every respect, of three times the number of animals that he could here in Ohio 
in the ordinary stJibles. Suppose one is about to en^ag-e in breeding or rearino: cattle ; is it 
not cheaper to spend t>3,(;00 in purchasicg and ananging convenient and appropriate 
apparatus, and hire on^ man, than to dispense with the conveniences and hire three men? 
The cost of one man, at $300 per annum, with these conveniences for ten years, would 
amount to $6,000 ; the wages of three, at the same rale for the same time, without the con- 
veniences, would be §9,000. 

In another part of the volume is an article on stall-feeding cattle in England, 
where a great improvement has been effected hy the use of the turnip in the 
supply of animal food. To secure a spring supply of fat cattle, stall-feeding on 
turnips principally has been found beneficial and profitable, and is considered 
one of the most important features of modern husbandry. With good manage- 
ment it is scarcely possible of late years to lose by stall-feeding, if the animals 
have been properly selected and have been kept free from disease during 
the time they are tied up. The writer lays considerable stress upon the neces- 
sity of the selection of well-bred stock for stall-feeding purposes, and among 
those mentioned as best fitted for that purpose are the Bhort-horn, Hereford, 
and Devon. These, w^ith their crosses, are the best races for taking on flesh and 
fat. In the selection of individual a,nimals for stall-feedingf those that have the 
hair curling and wavy are recommended as being generally of a good, sound 
constitution, liearty feeders, and seldom failing to do well. When tied up in 
the stall for early maturity well-bred heifers are best, as having a greater tend- 
ency than bullocks to take on flesh ; it is difficult to finish bullocks at an earlier 
age than three years. It may be taken as an axiom that the larger the bono 
and frame of the animals tied up to fatten, so much the better prospect have they 
of paying for the food they consume, attendance, &c." Proper feeding boxes, 
ventilation, w'armth, and conduits for the ui-ine, are absolutely necessary for health, 
and cannot be overlooked. The month of October is generally observed for 
removing the cattle intended for w^inter feeding from the grass to the stalls, tur- 
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nips being given on iho grass for the purpose of accustoming tbem to tlic alter- 
ation of food Ltforc having to depend entirely upon it. Most stall-fed cattle are 
turned out after three or four months' feeding. It is good management to have 
a lot of fat beasts ready for sale in January and l^ebruaiy, when such cattle are 
generally very scarce and prices range high. No man should sell his cattle 
unless the}^ arc thorouglily finished ; if he does, it is done at a loss. The most 
largely used food for winter feeding is the turnip, a root admimbly suited for 
the food of cattle. Next in importance is the mangold, and it has fewer dis- 
eases tban the turnip. While potatoes, parsnips, and carrots form nonrishin'g 
food for cattle, they are seldom grown for the express purpose. Turnips and 
mangolds are always relied upon as the leading article of food for fattening cat- 
tle in Great Britain. Hay, and sometimes sweet fresh straw, are used in addi- 
tion, to give variety and to correct the watery nature of the roots. Highly con- 
centrated food, such as oil-cake and meal, are noAV sometimes mixed with the 
pulp of turnips, which mixture is much relished by the cattle, and they thrive 
on it with extraordinary rapidity ; but the best of anything must be used, or the 
expenditure and trouble will be lost. No benefit is derived from cooking the 
turnips. Good beds ibr the cattle and comfortable stalls, good feed and plenty 
of it, with perfect cleanliness and decent ventilation, are the great requisites for 
producing good beef in paying quantities. On the cattle and cattle trade of the 
west William Ecnick, esq., of Circleville, Ohio, presents a very interesting and 
profitable article. lie gives a brief history of the feeding of cattle for market 
in Ohio, running back over a period of 50 years, and states that so long as com 
was cheap it paid well j but for the last 10 years fattening cattle for the eastern 
market has fallen ofl", and they are not so heavy nor so fat as formerly. He 
questions whether the business can be profitably carried on as a leading one 
with the farmer in any locality, possessing other ordinary moderate resources, 
when the farming population of that locality exceeds 50 inhabitants to the square 
mile. In h)calities favorably situated for the sale of com, the business of feed- 
ing it to cattle has become a comparatively unimportant one. The application 
is iiiade to those cattle made fat, or mostly so, on corn. There are not fewer 
cattle fed in Ohio now than tho^re were 10 or 15 years ago, but grass is more 
relied upon to fatten for njarket ; nor is there the same occasion to fatten as 
formerly since the introduction of railroads. Hence the deduction that the 
prairie States, with their extensive grass ranges and railroad facilities, can feed 
and fatten cattle cheaper than it can be done in Ohio. 

The first introduct?ion of Engbsh cattle into the- west was made about the 
year 1794, by Matthew Patton, who obtained his stock from Mr. Goff, of Mary- 
land, in J 783. A j^lr. Miller, of Maryland, also imported some about 1790, and 
both the r?iLion and Miller stocks were of large size and the cows good milkers. 
In 1817 the short-horns were introduced, and some long-liorns also. The short- 
horns proved a valuable acquisition, although the quality of the beef was no 
better than that of the Patton and the Miller stocks. It was not until 1832 to 
1836 that a general interest in the improvement of cattle was manifested, when 
frequent importations were made by breeders in Kentucky and Ohio. " Their 
present managemel^t and their crosses, by hurrying them off to market at the 
early age of three years, involves an absolute waste ; because if they were kept 
one year longer and made ripe for the shambles, there would not only be a gain 
of full one-third in vveight, but they would produce a quality of beef not excelled 
in any country or clime." This fact should command the attention of cattle- 
dealers. The remainder of the article treats princi])ally on the introduction of 
large numbers of cattle from '^^i'exas, which involves large losses, not only to 
purchasers, but also spreading a disease fatal to the cattle in the distri(]is through 
which they are driven. 

C/ieese and cheese factories. — The secretary's report ©ontains interesting tables 
in regard to the production of cheese, made up from information obtained from 
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52 cheese factories, located in 10 of the leadiug clieese-makiiig counties, all of 
wbicli arc in the Western Reserve,'' on Lake Erie. These factories report 
37j050 cows attached to them. In ISGo there were reported 1l);79S,210 pounds 
of cheese made in these counties, the Vvholc amount made in the State being 
only 16,940,210 pounds. An address of Mr. Anson Bartlett, of Lake county^ 
before the Cheese jManufacturers' Association, on " The Past, Present, and Future 
of Cheese-making,'' contains many reliable suggestions on this subject. At a 
meeting of this association it was resolved unanimously that tin pails should bo 
used for milking pur|)oses, and by the same unanimity that the calf to be killed 
for the rennet should be at least six days old, and be killed some 20 to 24 hours 
after sucking 5 much salt in curing shoukl be avoided, and rennets should not bo 
used until six months old. 

Sliccp and sivine — An increase is shown in the number of sheep since 1865 
of 366,232 ; but a decrease in value of 82,000,000. Of swine the increase 
from 1865 is 344,325, and the increased value in the same period S2, 160,255. 
The reports in detail of about 30 sheep-shearings in the State exhibit a remark- 
able n amber of very Large fleeces, and give strong evidence that tlie wool-grow- 
ers of C)hi() are advancing rapidly to as great perfection as is possible in pro- 
ducing good wool and large fleeces. 

Sub-soil drainage and drill culhtre. — An address in Knox count}^ ^^y^^ " There 
is, perhaps, scarcely a farm in this county containing 100 acres which has not 
on it wet, marshy, spongy, swampy places, that would richly pay the ovv'ner to dry 
up by tilling; while there are whole jields, on some farms, of rich, low, wet, 
vegetable soil, which, once drained, would pa}^ the whole expense iu two or 
three ciops." From the interest manifested in the reports from all parts of tho 
State, and from the fact that there are 52 tile-drain manufactories reported in the 
State, it isprobal>le that a great necessity exists for drainage generally, and that 
thfj farmers are prett}^ well awahened to the importance of draining tlieii" lands. 
Recent experience in this country and Evu-ope of the benefits of drill cuhiire is 
given, from which it appears very satisfactorily demonstrated ilwit grain put in 
with drills will cause a more certain and larger yield, and of lujtter quality, as 
compared with broadcast sowing, and with a saving of about t'ne-third of the 
seed. 

Tit 'tch solving and thin sowing, — An article l)y an English farmer presents a 
large number of facts, obtained l)y an extensive corresjjondcnce with farmers in 
England who have tested th^e thick and the thin sowing of ^^•heat dnring the 
previous years. The testimony is so strongly in favor of thin sowing that it 
appears wcmderful that English fanners have not adopted the system generally. 
The reo^uisit!<ms are tiiat the land shall bo in the best of tilth, the seed of the 
best character, and the variety pure j also that it be planted so as to give each 
seed one foot square of soil. It appears from the experiments mentioned that 
the more grains sown the fewer the number of ears to each grain per acre. 
By special culture of small spots, a crop at the rate of 108 bushels per acre 
has been produced, and another of 162 bushels per acre. The general yield is 
stated to be at least doubled by thin sowing. By thin sowing it must be under- 
stood tliat but one seed w^as dropped in a place. There is an excellent recom- 
Uicndation that eveiy farmer have a plot of ground set apart to secnre pure 
seed. In this case the seed must not only be selected, but carefully picked over 
by hand, rejecting all defective or imperfect grain?, and retaining only those 
Vv ljich by their fulness show their healthy, vigorous constitution. Another plan 
is to select the linest heads of the variety desired from the fields before cutting. 
If farmers will not do this for themselves they should piu'chase from those who 
make a specialty of raising seed grain. The writer predicts the increased de- 
pendence of England upon foreign countries for the staff of life, if some such 
improved system of raising r\dieat is not pursued. If England is failing in this 
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regard; where do we stand^ when our crops do not average more than half those 
of England? 

A paper written hy J. J. Mechi, of Tiptree, England, says that the thick 
sowing of grain is a great national calamity ; that more crops fail to yield well 
from too much seed sown than from too little manure. He adds : 

LiebijT justly says that the greatest eneray to ft wheat plant is another wheat, plant, im the 
very obvious reason that both require the same food; small heads and kernels, and weak, 
flabby straw, are the natural consequences of this competition. For several years I tried one 
bushel ot wheat per acre ag^ainst two bushels per acre, both drilled. The diffcience in favor 
of the one bushel was equal to a rent of 305. ($7 50) per acre. 

Tlie potato and the cause of the potato rot. — These subjects are embraced in 
tw^o papers. In the first there is this assertion : ''The best and most profitable 
seed is the medium size, smooth, and well-developed tubers;" wdiile in the second 
it is said that "when the small potatoes alone were planted in Germany they 
were entirely exempt from the rot ; but if the largo ones were planted the rot 
would appear every wxt season." It is further asserted, from experience, that 
those varieties, the flesh of which is of a single, uniform color, either wdiite or 
yellow, are the least liable to be afTected by the rot. 

The exhaustion of soils. — This paper, translated from the French, starts out 
with the historical fact that the exhaustion of soils depopulates the land ; and 
gives several prominent instances to prove the proposition. The different modes 
practiced, and the article used to restore the fertility of the land, from the earli- 
est recorded histor}^ of agricultural manipulations of lands to the present day, are 
given J and the article concludes with the proposition that as all artificial ma- 
nures will, in no great period of time, be exhausted, the excrements of animals, 
wdiich derive their sustenance from the soil, both human and brute, must be 
resorted to, to keep up the necessary producing standard. In the tables connected 
with this article it is stated that it has been demonstrated, by accurate observa- 
tion, that about one-half, by weight, of all the dry matter (absolntely free from 
water) consumed as food is deposited in the form of dung of animals. Stable 
manure resting until heated loses 20 per cent., and is reduced gradually at last 
to 50 per cent, of its original value. 

Wool comparisons. — An exhaustive article on the subject of the quality of 
wool produced on the globe occupies 33 pages of the report. It is a translation 
by Mr. Eisner, of Silesia, in which the fmencss, loss per cent, in washing, market 
prices, &c., in every stage of condition of the wools of the world are given. It 
also contains a description of the different families of sheep, and the different 
qualities and length of staple of their wools as affected by climate. It is stated 
that in the humid climate of England longer staples of w-ool are produced than 
on the same sheep in dry climates. The best representation of nice combing 
wool is the Lincolnshire sheep, and it is one of the largest sheep races in England. 
The next in rank for a long wooled sheep, in England, is the Leicester, w^hich is 
the most generally distributed combing w^ool race of that country. It is also 
the most tender oi the large English races, and its early maturity and gi"eat 
fattening propensity^ are its chief qualities. The third in rank of combing wools 
are the Cotswolds, which are a vigorous and hardy race. The Soutlidowns are 
the most important race of England. The article is very interesting to the vvool 
grower. 

Products of the State. — In a paper on the products of Ohio appears the follow- 
ing statements : That there are not less than 256 establishments in the State, 
devoted to the manufacture of agricultural implements and machinery, exhibiting 
the best evidences of the permanent prosperity which Ohio has secured to herself, 
and that a very rapid advancement has been made in the culture of the grape 
and in the manufacture of wines. The character of the soil required for the 
grape, and the best mode of managing vineyards, all based on the experience of 
growers of the grape, illustrated by engravings on the subject, are the subjects 
of an article of importance) to grape growers. 
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The report of the Ohio Pomological Society occupies 64 pages, and the dis- 
cussions in regard to the best varieties of fruits, remedies, experiments, &o., 
possess ranch of interest to the fruit grower. 

An address on " European and American agriculture," by John H. Klippart, 
secretary of the board, occupies 22 pages. Mr. K. made a pretty thorough 
examination of the European system of agriculture on his recent visit to Europe, 
and presents many valuable facts in regard to what he saw there, whidi he com- 
pares with the systems of agriculture practiced in tliis country. He also describes 
the approved artificial stone, exhibited at the Exposition, and points out its 
advantages, "and gives the mode in which buildings are constructed with it. 

Papers on the gypsum beds of the State of Ohio, and the economy of the use 
of this mineral on the soil ; on sugar, from the sorghum plants ; rainfall and 
channels to the sea; on the wheat-exporting power of the United States; and 
on the soils of Ohio, contain much interesting matter. 

The laws of the State for the encouragement of agriculture follow the 
report of the secretary, and may be found in every volume issued by this board — 
a practice worthy of imitation. 

INDIANA. 

There 'was no volume of the transactions of the " Indiana State Board of 
Agriculture" published for 1SG6. The one before us is the ninth report of the 
board for the years 1862 to 1867, inclusive, with an abstract of the reports of 
county societies for 1867. It contains 697 pages. More than half the volume is 
appropriated to the proceedings of the State society and board, principally on its 
own business, awards of premiums, and the constitutioa of the society, which was 
adopted in 1860. The society owns ample grounds near Indianapolis, for exhi- 
bitions, for which purpose they are reported to be well fitted up.. The 14th 
annual State fair was held at Indianapolis on the 2d, 3d, 4th, and 5th days of 
October, 1866. The aggregate amount paid for premiums was $3,488, divided 
as follows : For live-stock, $2,132 ; agricultural, $174 ; fruit, wines, and flowers, 
$325; mechanical, $272, and 42 diplomas, 2 gold medals, 7 silver medals, and 
6 bronze medals ; domestic manufactures, $155, and 1 silver medal ; needle-work, 
$177, and 2 diplomas; butter, cheese, honey, bread, &c., $121, and two silver 
cups; paintings and pictures, $84; scientific and musical instruments, $48, 4 
diplomas and 2 bronze medals. The reports on the working machinery on 
the ground are very full and satisfactory. 

The premium for best wheat w^as awarded for a» acre of red wheat yielding 
26 bushels, being the average of 13 acres, at an average cost of $6 75 per acre ; 
and for best corn, for a lot yielding 148 bushels and a fraction on one acre, from 
a field which averaged 121 bushels and a fraction per acre, at a cost of $7 per 
acre. 

The committee of awards on Cashmere goats strongly recommend the raising 
of this class of animals, because they are found to be very profitable in Indiana. 

The committee of awards on fruits highly commend Indiana as a good fruit- 
growing State, but deprecate the losses arising from deceptien by those from 
whom the farmers purchase theij: trees, &c. 

There are 21 reports from as many county agricultural societies, which state 
that there is a continued advance in agricultural improvement. 

The societies generally own the ground on which they hold their fairs, and 
they are free from debt. The aggregate number of entries for exhibition, &c., 
in 1867, was 11,127, and the total amount paid" for premiums, $20,930; gross 
receipts, $35,187. 

About 200 pages of the report (the appendix) are devoted principally to 
addresses and short essays, under the following titles : Breeding and raising of 
cattle, and management of milch cows; deep ploughing; under-draining and 
^r.'isses; description of Putnam county; drift formation in Enlton count v : mineral 
23 
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resources of Indiana; and the reports of the commissioners to the Paripi Exposition^ 
the latter occupying abont half of the appendix. 

From these several papers the following statements are abstracted : That 
nearly the whole State of Indiana is a heavy drift formation, to a deptli of from 
10 to 100 feet; that the mineral resources of Indiana, so far as have been 
examined, exhibit a deposit of coal, principally in the conntics of Orange, 
Lawrence, Monroe, Owen, Putnam, Parke, Fountain, and Warren, equal to 10 
feet in thickness, covering 8,000 square miles ; of iron, a considerable quantity 
of bog ore, containing from 30 to 40 per cent, of iron, and easily reduced; and of 
stone, excellent for building purposes, distributed over the State. Salt has been 
manufactured in the State, \mt it is a question whether it can be done now 
economically. Deep ploughing and under-draining of the lands are strongly 
urged ; the profits of grazing a good, thrifty, common steer in Putnam county are 
usually estimated at about $20 during the spring, summer, and autumn; that 
during the month of May three steers gave a gain of 420 pounds; June, 325 
pounds; July, 145 pounds; and August, only 60 pounds. The profits of cattle- 
grazing are inducing many to raise and feed cattle, to the great advantage also 
of the land. Good crops of wheat are not raised because the lands are not 
manured. 

MICHIGAN. 

The volume under review contains 400 pages, 322 of which are occupied by 
the "Fifth annual report of the secretary of the State Board of Agriculture," for 
the year 1866, the ^^Eegister of meteorological observations for 1865," and the 
" State lawg relating to agriculture." 

In the secretary's summary of the operations on the State college farm, he 
says : After several years' trial, preference is given to the Golden Ball turnip for 
early feeding, and to Skirving's S^vede turnip, and Yellow Globe mangel-wurzel, 
for winter and early spring feeding. The root crop is considered by him an 
important one in stock feeding. The Short-horn, Devon, Galloway, and Ayrshire 
cattle, with their crosses, are bred on the farm. Of the Galloways, experience 
thus far supports the opinion that this will be a very useful breed for that State. 
Of sheep, the Merinos, Silesian Merinos, Southdowns, Cotswolds, and Scotch 
black-faced are bred on the farm. The fleeces of a ram and ewe of the Cots- 
wold averaged over 16 pounot each, worth 50 cents per pound. Of hogs, the 
Essex, Suffolk, and Chester county breeds are specially mentioned. The Essex 
is held in high estimation Wicrever it has been proved. The value of the farm 
products for the year was $5,125 16, and the expenditures $2,532 93, showing 
a profit of $2,592 23. The nev/ Peach-Blow potato proves to be valuable both 
for quality and productiveness. Beans and potatoes v/ere cultivated in the 
orchard for the benefit of the trees. In connection with this fact, it is stated 
that the trees produced no fruit. Several hundred of the Norw^ay spruce and 
the arbor vitse v/ere set out for the protection of fruit trees from the high winds. 
The receipts from the productive branches of the horticultural department were 
$10 29 in excess of expenses. 

The report of the treasurer follows that of the secretary, in which all the 
receipts and expenditures of the college and farm are given in detail. The esti- 
mates of expenditures for the next two years amount to ^44,318 16. 

In the report on experiments in practical agriculture are found the following : 
In the application of manures to lands, horse manures have proved the most 
valuable, cow manure next, aiid nearly eqaial. One of the conclusions asserts 
that "it is difficult to obtain a reliable standard of comparison by w^hicli the 
results of field experiments may be tested." In fedsding pigs on milk it was 
found that to produce one pound of live weight the first week ailer birth, 7.20 
pounds of milk were required; 7.92 pounds in second week; 11.81 pounds in 
third v/eek; and 10.13 pounds in fourth week; average for four weeks, 9.25 
pounds. 
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Iji conseqneiice of a very unfayoraLle season the wheat crop m 1866 was con- 
siderably below the average; and clover was nearly as badly injnrcd as wheat; 
oats and barley gave a fair yield ; Indian corn was greatly damaged by frost j 
potatoes, one of the most important crops of the State, w^ere successful and of 
excel h?nt quality, especially in the sandy soils; apples throughout the State 
averaged only a small yield; ]>eaches generally failed, except along the lake 
shores; grapes did not generally succeed so wxll as in 1865, except in some 
favored localities. 

Under the head of ^^New crops in the State/' sorgham and its products are 
included. The amoimt of sorghum molasses made in 1866 is stated to be 800,000 
gallons, and the sorghum interest is fast increasing. The hop is also named as 
one of the new crops. Its cultivation in Michigan has been follow^ed with varied 
success, the profits generally satigfactor}^ ; the climate of the State seems well 
adapted to its growth, and the average crop is estimated to be not less than 1,000 
pounds per acre, and the average price 35 cents. An experienced hop-grower 
says that the principal requisites for the growih of the hop are a dry, sandy, or 
gravelly soil made rich by barn-yard manure, and a proper protection from the 
winds. An article is introduced from an English hop-grower, which gives a 
biief l)ut very comprehensive description of the manner of raising and preparing 
hops for market in England. This is follovred l.>y an article on hop-houses and 
hop-boxes, illustrated ])y cuts, by a hop-grower in Wisconsin. 

In regard to the rotation of crops, a lecture delivered in Scotland, republished 
in this volume, contiiiiis much valuable matter. 'I'lie lecturer says, although 
rotation is admitted to bo liiglily benelicial as at present practiced, yet no satis- 
factory explanation lias l)een discovered for the results. The Romans had some 
idea of it, not ver}^ diriercnt iTom that at present entertained. The lecturer 
recommends continued and minute observ'ations of all facts likely to throw light 
upon it. 

On the subject of the factory system of cheese-making,*^ the secretary men- 
tions, as a gratifyji]g fact, that the making of cheese by this system has been 
commenced in Ivrichigan. He gives the statem.ent of a correspondent who ha& 
a factory wdiich uses the milk from 230 cows. He says that, to make factories 
profitable, the milk of at least 400 cows should be used. Me mentions three 
other factories in i\lichigan, which probably make up the whole number in the 
State. The article is chiefly occupied witli aS* address on the principles of 
cheese-making, by X. A. Willard, of New York, the author of an article more 
in detail, published in the report of this Departinent for 1866, in wdiich he 
asserts that ^' no branch of farming offers a prospect of better or more permanent 
remuneration than the dairy.^' 

Fremlitm. farms. — The committee appointed by the State Agricultural Society 
to examine the farms entered for premiums, state that there v*^ero six entered, 
which were visited in the order named below. 

The first, located in Oakland county, 22 miles from Detroit, the principal 
market for the produce of the farm ; the only means of reaching the city being 
a good turnpike road. It contained 160 acres, 130 of wdiich were improved and 
under cultivation, 30 acres t>eing a wn^od lot. Two thousand rods of drain tile 
were laid on the farm, not less than three feet below the surface. The farm was 
stocl^ed \v\th 9 horses, 11 head of cattle, 6 milch cows, and 1 bull ; the rule 
])eing to keep one good milch cow for every two persons in the family ; 130 
sheep, or one for every acre of improved land; and 10 swine, all the animal* 
being of the best crosses. The system pursued was mixed husbandry, there 
being, in 1866, 16 acres in wheat, 20 acres in corn, 15 acres in potatoes, 20 acres 
in hay, and 50 acres in pasture. The wheat and potatoes were the only crops 
sold ; the manure pile w^as strictly attended to ; no feeding crop was sold ; the 
amount paid for labor was $260 ; after supporting a family of 10 persons, each 
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improved acre brought in a return of $22 5 9 J, wliicli the committee report as a 
remarkable result in strictly legitimate farming. 

The second, in Shiawassee county, 1(S miles from a market, contained 220 
acres, 150 of which were under cultivation. Of stock there were 300 sheep, 
and 22 horses, cows, &c, Of crops, 40 acres of wheat, 7 acres of corn, 8 acres 
of peas, 6 acres of oats, 40 acres of hay, and 80 acres in pasture. There was 
also pasturage for 150 more sheep during tlie season.* Amount paid for labor, 
S190. The farm supports a family of 13 persons, and the improved land returns 
$^12 33 per acre. 

The third, in Clinton county, 15 miles from St. John^s, contained 280 acres, 
220 of which were under cultivation, with not half an acre of waste land on the 
place. The live stock consisted of 11 horses, 6 of which were kept for work, 6 
milch covvs, a yoke of oxen, 6 two-3^ear olds and 4 yearlings, and 6 swine 
Wheat is the main money crop. The crops of the year were 50 acres of wheat, 
averaging 20 bushels per acrej 18 acres of corn, 10 acres of oats, 40 acres ol 
hay, 70 acres in pasture, and 10 acres in clover seed. The farm supports a family 
of 6 persons ; paid out for labor abotit $450 ] income per improved acre, $9 50. 

The fourth, in Hillsdale county, contained 220 acres, 40 of which were in 
timber. It had 1,260 rods of under-drain, which cost, on an average, 75 cents 
per rod. The live stock consisted of 9 horses, 5 of which vv'ere kept for work, 
the remainder young stock j 5 milch cows, 7 three year old steers, 6 yearlings 
and two-year olds, 5 sows and 30 pigs, and 370 sheep, including lambs. The 
main money products of this farm were wool and live stock. The family averaged 
11 persons ; amount paid for labor, $300 j average income per acre of improved 
land, $16 50. 

The fifth, in Kalamazoo county, embraced 360 acres, 340 improved and 20 in 
wood. The system on this farm m.ade wheat and wool the leading money crops. 
It had 375 sheep, and 51 animals of all other kinds. The family averaged 9 
persons, and the income was $14 30 per improved acre. This farm was awarded 
the first premium of $100. 

The sixth, in Cass county, contained 110 acres, SO of which wore under culti- 
vation, and 30 in timber. The live stock consisted of 80 animals, 50 of which 
were sheep. It had a nursery of fruit trees, containing 10 acres. The returns 
show an income of $29 60 for each improved acre, but about $7 58 should be 
deducted for the nursery, as not strictly belonging to agricultural industry. The 
fences were composed largely of the Virginia thorn, which the committee decided 
to be the best hedge they had seen in the State, and wdiich the proprietor of the 
farm, after various experiments, considered superior to all other thorn hedges. 
Large and small fruits were extensively cultivated upon the farm. This larm 
was awarded the second premium of $75. 

All the foregoing farms were highly commended for general good manage- 
ment and excellent arrangements and improvements. It will l)e seen, however, 
that the sheep farms gave the largest income. 

County societies. — Thirty-seven pages are occupied with reports from county 
agricultural societies, which are generally interesting, and in some instances the 
specific details of the mode of cultivating, and the cost of, some of the leading 
crops, are of value to the farmers of the State. The number of county societies 
reporting is 19. 

AnimalSj hreedingj dc. — A valuable article on the principles of breeding,'' 
Jjy John S. Sebright, England, with practical comments by Sanibrd Howard^ 
establishes the following facts: That judicious breeding in-and-in improves 
the animal in the points desired, if possessed by both male and female ; that the 
mixing of two distinct breeds, however, with the view of uniting the valuable 
{>roperties of both, is not approved ; in reference to sheep, " experience has proved 
that the greatest quantity of yolk does not accompany the fi^nest fleeces." 

On the " precocity of development in animals,'^ it is alleged that early matimty 
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may be attained, especially in cattle and sheep destined for the shambles. 
"Animals, like plants, that grow rapidly, are less tirm in tissue and decay sooner 
than those of slow growth." The article, after discussing the several points pre- 
sented in the forcing system, admits that while the breeders may be benefited 
by pursuing it, the purchasers, especially of those animals intended for use in 
any way, will be more or less the sufferers. The paper concludes with the hope 

that the forcing system shall no longer exist under a false designation, that 
men shall not in future speali of the artificial induction of disease, of premature 
development^ and of systematic degeneration, under the imposing terms, culti- 
vation and improvement." 

History and characteristics of the Devon breed of cattle. — In an article on this 
subject it is claimed that the antiquity of this stock, as a distinct family, is equal 
to that of any other breed. For the union of the important qualities, as milking, 
beef, and the yoke, it is superior to any other breed in this country. In Michigan, 
these cattle are equally valuable for beef and labor, but for milking they are 
inferior, and where dairying is pursued as a special business the secretary thinks 
the Devons will not be adopted. This differs from other information on that 
point. 

Ficblic sheep'Shearings. — On what principles should they be conducted? This 
article, by the secretary, arejues the inutility of sheep-shearings, as at present 
conducted, and makes some excellent suggestions in regard to points to be observed, 
to render competitive shearings useful. 

Profits and management of poidtry. — A member of the Eoyal Agricultural 
College, in treating upon this subject, gives some very useful information in 
regard to the rearing of poultr}^, especially chickens, from which are abstracted 
the following points : Two cocks with eight hens in separate yards for breeding ; 
for eggs only the ]jroportion of sexes is immaterial ; the hen continues for two, 
and almost three years, in the best state for breeding j the fresher the egg the 
better for breeding ; to promote laying, give bones and scraps of cooked meat ; 
separate the broods to preserve health, choosing safe and sunn}^ places for the 
coops ; mate one gander with not more than three geese. The article closes 
with treatments for the diseases to which chickens are subject. 

Injurious insects. — ^We fnid the following approved remedies against the rav- 
ages of the canker-worm. A strip of sheep-skin with the wool on^ fastened as a 
belt around the tree, has been found very effective. It should be j)ut around the 
trees early in November. It should not be less than two inches in width, and 
the wool should be three -foui-ths of an inch to an inch in length. Great car© 
should be taken that no space be left through which the insect can pass. Expe- 
rienoe has proved that the remedy is perfect when properly applied. As spiders 
form their webs in all directions, care should be taken to destroy everything that 
will permit a communication from below the protector and over it to the tree, 
as the moths will pass along upon the webs about as readily as if tliere were no 
protection there. Other modes of protection may be as etlicacious, if the same 
care and attention are observed ; but it is an object to get a protection that will 
prove effectual with tlie least expenditure of time, money, and labor. It is recom- 
mended to destroy all the trees that have become defoliated by this vvorm, as they 
will not bear fruit again. [?] After their removal the younger trees can be 
more easily managed, to all of which the sheep-skin belts should be applied. 

The white gruh. — In its perfect state this larva is called the May-bug or May- 
beetle, and closely resembles the European cockchafer. In the latter part of 
July and in August the grubs are very numerous in old meadows and pastures. 
Attention is drawn to them by spots of sward becoming dead, as if killed by 
drought. On tiu'ning up some of the dead turf the grass roots are found to be 
eaten off an inch or two below the surface, permitting the turf to be rolled up 
like a carpet. They carefulty reject every root of clover. It is known, however, 
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that tbey eat tLe roots of young fimt-trees, and sometimes do great injury to 
strawLerry-jjlants., Indian corn^ wlieat, and potatoes. In all States tliey are 
preyed upon by various animals. No doubt an immense number might be 
destroyed by turning Logs into tlie fields wliere tlie grass lias been killed 
Y\^liere the ground Las been ovemm by tbe grubs it is frequently advisable to 
plough it^ and cither sow it to winter wheat or rye, or reseed it to grass." As 
the larva of the insect, at the approach of winter, descends into the ground to a 
greater depth than can be easily reached by the plough it cannot be thus turned 
up to he killed by the frost late in the falk 

Preservation of forests, 'dc. — A long discussion took place at one of the meetings 
of the board in regard to the destruction of forest trees in Michigan, which it is 
^^ated, if not soon arrested, Aviii prove a serious loss to the State in the want of 
shelter to crops, fruit trees, &c. The inflaences of climate, rainfall, winds, &c., 
on the productions of the State, were also disci(.SL:ed, and a memorial to the legis- 
lature w^as considered, urging the necessity of legislation for checking the evil 
referred to, and encouraging the jilanting of forest trees for shelter, &c. 

The report also contains an article on " Improved agricultural implements," 
and one on the Fruits along the eastern shore of Lake Michigan," relating 
principally to the peach orchards, showing that the peachy as well as the grape 
and other fruits, has been a source of great profit to the producers ; besides, it 
embraces 24 pages of tables of the meterological observations, taken at the State 
Agricultural College^ closing w^ii^h the lavv^a of the State relating to agriculture. 

IOWA. 

The report of the secretary of the Iowa State Agricultural Societ}' for 1866 
opens W'ith congratulations upon the steady advanceraent of the products and 
improvements of the State, especially the growiug of tiuiber, in which a very 
general interest is manifest. He states that, in 1SG3, one aero to every 572 acres 
of land enclosed was planted in timber trees, which was increased in 1865 to 
one acre to every 260 acres ol' euclosed laud, it is also stated that one-thii d of 
all the wheat sent to Chicago in 186G was tiie product of Iowa. The number 
of coimty socieiies reporting in 186G was 40, the aggregate membership of 
W'hicli was 9^270, and the amount of receipts S20,24S. If souie live or six more 
of the largest societies had reported, the aggregate membership would have been 
12,000, and the receipts fully $35,000; and adding the receipts of the State 
society the total amount would be $41,460. 

The thirteenth annual fair was held at Burlington, at which the number of 
entries was 1,334, being more tlian in any previous year, although there never 
had been a season so un])ropitious, rain falliug every day. These entries were 
divided as follows : Cattle, 79: horses, 176; mules, 30; sheep, 159; swine, 27; 
agricultural implements, 205 ; farm products, 139 ; other classes, 519. To exhibit 
the rapidly growing commerce of the State, tahular statements are given of the 
carr}'ing trade of every railroad in the State, imports and exports. At the winter 
meetings of the society the reports of committees on essays, field crops, &c., were 
received, from vvliich are abstracted the following important facts for general 
information, especially for the northwest : 

Sorghum sirup cmd sorghum sugar. — The lading points iu the statements 
■accompanying the specimens of the ten gallons of sorghum sirup which received 
the first premium are, that it was ruade from two varieties of cane, the early 
sorghum and the Liberian, on the 20th of September,*in Cook's rocker evaporator^ 
without chemicals. The statement accompanying the sirup receiving the second 
premium is as follows: 

Tiao sorglmni was r.iised on high, rollhig prairie, the frost kihing iihout hiilf tbe leaves on 
the 21st ot September, before the seeds were ripe onongh to change color; but it stood till 
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the Sbeds tarned brown, and was then cut and hauled to the mill. The cane was crushed 
in an iron mill, and boiled in one of Clark <fc Utter's railway evaporators, with cast-iron 
pan to finish in, and with no extra clarifying except to skim well. 

For sugar. — The party receiving the first premium gave the following as his 
mode of making it : • 

Strip, cut, and work up the cane the same day, if possible. I take the sorghum (Otaheitan) 
when just fairly in bloom. In no case do I allow the seed to mature when I wish to make 
fiuear ; but for 'No. 1 sirup I let the seed mature. For sugar, I boil the sirup very heavy 
and rapidly; desiccate thoroughly and cool quickly. I use the Cook evaporator. When the 
sirup is reduced sufficiently I run it through a cooler made as follows: A tin pipe six feet 
long, two inches in diameter, immersed in a box of cold water; at the receiving end is a 
funnel turned up at right angles with the main pipe. The sirup, when passed through the 
pipe, is cool enough to be run into a barrel, where I leave it to granulate ; set fhe barrels on 
end, and remove the top head, and, if possible, keep the room at about 70^ to 80°* Whea 
sufficiently granulated, mix a little water with the mush sugar, and drain the mush with 
Hunts's centrifugal sugar drainer. 

From the reports received from nearly every section of tbe the State it appears 
that the "Chinese," first introduced into the State from the Patent Office; makes 
the best sirup when the seed is pure j and that any of the leading varieties, not 
corrupted by hybridizing with broom-corn, will do very well if properly manu- 
factured j that the black Imphee is prefen*od in the northern couiities, because it 
ripens early; that no. chemicals are used; that ripe cane makes the best sirup; 
that no sugar is made worth mentioning; that the product per acre averages 100 
gallons ; that it ^lls at an average of 70 cents' per gallon ; that high, rolling 
prairie produces the best crops for making sirup ; and that the sorghum is not grown 
to the same extent as in former years. 

Gram, — The committee stMe that circulars of interrogation vv^ere sent to 100 
counties, in regard to wheat, corn, rye, oats^ buckwheat, and barley ; and that 
but ten counties reported, from which we gather the following : That the product 
of wheat averages 14 bushels per acre; the China Tea and Scotch Fife varieties, 
being the most cultivated, sold at an average of $1 25 per bushel at home; that 
the crop is not generally so profitable as com, but this year equally so ; sub- 
soiling, draining, and drilling are but little practiced; upland clay soil best 
adapted to wheat culture; " Seed sown on com stubble," says one of the reports, 
the others not responding to that question. That the product of com averages 
47 bushels per acre; the average of extraordinary crops, 95 bushels per acre; 
average cost of raising an acre of com, when properly cuMvated, $6 ; fall and 
spring ploughing produce the best crops, and manuring pays well, although little 
practiced; the crop is generally fed to stock, both on and off the ear. Rye is 
raised to a very small extent, not being considered so profitable as other crops. 
Oats are considered a fair paying crop, but not equal to corn ; the product per 
acre averages 40 bushels ; they are usually sown upon corn-stubble ground and 
harrowed in ; the varieties generally grown are the Black and the White, and the 
Poland, where grown, give excellent satisfaction. But little buckwheat is 
raised, some considering it no better than a weed, others that the crop is too 
uncertain, &c. Barley is not raised to much extent; 40 bushels is considered a 
fair yield. 

Boot-crops. — Of the root-crops for which premiums were paid, 280 bushels of 
potatoes were raised, at a cost of $14 per acre, in the following manner: '^Rich 
prairie soil, lying to the southwest, ploughed deep the 12th of May, well harrowed, 
and drawn off in hills, 3 feet apart ; planted nine bushels of Peach Blows per 
acre, two pieces in a hill; covered with a hoe; cultivated once; double shovelled 
twice, and ploughed between them once.^^ An average of 1,496 bushels of carrots 
per acre was produced, at an average cost of $19 per acre, as follows : On rolling 
land, made rich with manure, lying to the south ; ploughed 12 inches deep, the 
15th of April; harrowed fine, drilled in rows 16 inches apart, between drills; 
Boon as up, hoed them often to keep free from weeds; variety, long orange; time 
of digging, 1st of November." The average yield per acre of onions was 928 \ 
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biisbels, at an average cost of $32 per acre^ as follows : "On rich praiiie land, 
lying to the southeast j ploughed as soon as the frost was out ; harrowed well and 
rolled down smooth ) then drilled in four pounds of red Wethersfield seed per 
acre: as soon as up hoed well wath hand hoe; gathered from 1st of September to 
last of October. 

Swine. — The committee on swine express regret that only nine counties replied 
to their circular letter. Their reports state that the Chester White and Suffolk 
breeds^ and their crosses^ are the kinds generally raised in those counties^ and at 
an average profit exceeding that from sheep. 

Sliecxj. — The committee on sheep had replies from 25 counties, from which it 
appears that the Spanish Merino and its grades are the most profitable sheep, 
and best adapted to that State. A few report in favor of the long-wooled 
families, Cotswold, Leicester, &c. The average cost of keeping is $1 06 per 
head, and the average yield of wool four pounds. 

Cattle. — Reports from but few counties were received by the committee, from 
which we find that both the pure Durhams and Devons, with" their crosses, are 
distributed to a considerable extent ; the former are at least three to one of 
the latter, and are principally raised for their beef-making qualities, the Devons 
for milk and work ; the drovers give a small percentage more for graded stock, 
at same age and condition, than for the native or common. The average profits 
in raising cattle are from 20 to 35 per cent, on the capital invested ; the average 
cost of wintering cattle per head is about Sil : in the western part of the State 
they are kept at a cost not above S5 for the whole year ; proper shelter in the 
winter is the exception rather than the rule ; there are no diseased ; the market 
is at home or Chicago. A correspondent in the w-estem part of the State gives 
the following statement : 

A calf at weaniDg time is worth $8 ; wintering^ four years, $20 ; sa.' !;, $2 ; the animal worth 
at present prices $50. A heifer or cow. three years old, costs $21 &0 ; sells for $30. 

Horses and mules. — The reports give preference to the Morgan and the Black 
Hawk stock for all work ; if properly taken care of they sell readily at home 
for remunerative prices. For farm work and general profit the mule is preferred 
to the horse. Considerable attention is being given to improvement in breeding 
both horses and mules ; there are very few English thoroughbred horses in the 
State. 

Tame grasses. — From the reports received, and from their own observations 
and experience for the past ten years, the committee present the following facts : 
That timothy, clover, blue-grass, and red-top can be successfully and profitably 
raised in low^a j that good meadows are most successfully produced by cultiva- 
tion, and their seeding to grass ; that they can be produced in wet lands 
without brealtii^g, by harrowing early in the spring, seeding and rolling ; that 
good pastures can be made on upland in the same manner, where the prairie 
grass has been pastured and killed out • that manuring pays as well or better on 
grass than upon any other crop ; that upland prairie hay is better for horses that 
are fed on corn than tame hay, and is also good for other stock ; that Hungarian 
hay is excellent for feed for stock, when properly fed, but not good for stock to 
run to at pleasure, as they will eat too much of it ; that Iowa can compete suc- 
cessfully with any other State in raising grain and stock. 

Fruit. — It is reported to the committee, from every part of the State, that all 
kinds of fruits grown in the northern and the middle States succeed very Avell, 
and are quite remunerative if properly cultivated, excepting only peaches and 
pears. The following species and varieties are recommended as having been 
successfully tested: For summer apples. Early Harvest, Bed June, Red 
Astrachan, Sweet June, Early Pennock, Benoni, and Summer Pearmain; 
for fall, Rambo, Fall Wine, Maiden^s Blush, Fall Pippin, and Fameuse ; for 
winter, White W. Pearmain, Rawle's Jannet, Wine Sap, Yellow^ Bellflower, 
Tallman's Sweet, Willow Twig, and Jonathan. For cherries, Early Richmond 
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and May Duke. For cuiTants^ Red Datcli. For strawberries, Wilson's Albany. 
For gooseberries, Houghton's Seedling. For grapes, Concord, Delaware, Diana, 
tsabella, Hartford, Prolific, Catawba and Clinton; some one of wliicli succeeds 
well in every part of the State. Nursery trees of all kinds grown in the State 
succeed better than those from the eastern States. Many failures arc mad<^ 
in raising fruit trees for want "of sufficient protection from the winds. A cor- 
respondent in one of the northern tier of counties says that, during a residence 
of 13 years, he has never known a spring frost to kill the apple blossoms. 

Groves and evergreens. — The most interesting and valuable part of the report 
is that on the growing of timber. From some 30 counties, located in every 
section of the State, the most gratifying success is reported in forming groves 
from about a dozen species of the most valuable trees for timber and firewood, 
among which are the Soft Maple, the Cottonw'Ood, the Black and the White Wal- 
nut, and the Lombardy Poplar. The Locust is being discarded in consequence 
of the borer, which destroys the tree wlien about fiveyeai's old. The Soft Maple 
is a rapid grower, and bears crowding in groves ] makes good firev*^ood, and lasts 
well in fences, if cut in midsummer. There are groves of Cottonwood seven - 
years old in which the trees measure 32 inches in circumference, and 30 feet in 
height J and of 10 years' growth measuring 15 inches in diameter. An expe- 
rienced gi'ower of trees gives the following as valuable, in the order mentioned, 
for artificial groves in central and northern Iowa : Cottonwood, Lombardy Pop- 
lar, Silver Maple, Sugar Maple, Chestnut, Ash, Oak, Hickory, Elm, Lime, Wal- 
nut, Butternut, and Larch. The belts and groves of timber throughout the State 
afford all the required facilities to obtain seeds, cuttings, &c., and great interest 
is manifested in growing timber. Evergreens are not much grown, but when 
care is taken they succeed very well ) those preferred are the Norw\ay Spruce, 
Balsam Fir, and White Cedan Persons intending to grow timber on the prairies 
in the northwestern States will find in this report modes of planting trees suited 
to almost every condition of soil, climate, fcc. 

Meports of comity/ societies. — One hundred and fifty-two pages of the secretaiy's 
report are occupied with the reports of county societies. Most of them contain 
facts already stated, and, in addition, the general agricultural condition of their 
several districts, which is very gratifying, not only to the producer but to all who 
take an interest in the affairs of the State. 

Essays. — The remaining portion of the volume, 78 pages, is devoted to original 
essays, the opening one being on the ^' agricultural advantages of Iowa," followed by 
an article on " the Honey Locust as a hedge plant," and another on the Osage 
Orange. The subject of " apple culture" in Iowa is well handled by a good 
contributor, whose admonitions and instructions should be heeded by apple- 
growers there and elsewhere. " Barley and its uses" forms the subject of an 
elaborate essay, similar to one which appeared in the report of this Department 
for 1865, by the same author. An essay on "the cultivation of evergreen trees" 
will be found useful and instructive. 

mssouKi. 

It is gratifying to notice the high standard that Missouri is striving to reach 
in every department of industry tending to develop her great agricultural, manu- 
facturing, and mineral resources, as evidenced in the report published by the 
State Agricultural Society, edited by the secretary. 

It is a volume of 560 pages, most of it in quite small type. The board of 
agriculture consists of 16 members, the governor and superintendent of public 
schools being ex-ofiicio-of the number. Of the representative members, one-third 
retire every year. The report of the corresponding secretary gives a general 
view of the condition of agriculture througlJ'out the State, and eral>rooes many 
subjects from various sources. 
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The secretary recommends the designation hy the State of mmierous points 
for the observation of meteorologicai changes, regarding such information of 
great importance to the agricnlturist. A general drought throughout the State 
diminished the yield of grass, com, and potatoes. The southern and y/estern 
,poii:ion of the State being most favored with rains, the crops were all good. An 
early frost on the 20th of September injured the corn throughout the State. 

South of latitude 38r]° the peach cropy/as fair; north of that it was almost an 
entire failure. The apple crop was generally fair/ and sold at good prices. 

The grape crop, now of considerable importance, was unusually good. " On 
the whole, there has been very little cause for complaint in regard to the crops 
throughout the State." The grasshoppers made their appearance in the w^estern 
part of the State in the fall, destroying everything in their progress before arrested 
by frost. Following some further remarks upon former devastations by the grass- 
hopper, is an article on " grasshoppers and locusts,'^ hyE. D. Walsh, of Illinois, 
y/ho says that a liberal bounty should be offered for the eggs. He quotes 
authority for stating that they breed in the Rocky mountains, and come down 
in greaf swarms, through the canons leading to the more level country, wdiere 
changes in the condition of life render it impossible for them to reproduce their 
species for more than a year or two, but that fresh incursions from the mountains 
make necessary the jidoption of some system for the destruction of the eggs. 
He thinks tliey will never cause the same damage to crops east of the Missis- 
sippi as they have done west of that river. 

The secretary proceeds with his remarks on the agricultural prosperity of the 
State, which he says was never so promising as at present, new life and energy 
having been infused into every industrial interest, a large influx of immigrants 
having given a decided impetus to all branches of labor. Fruit-growing is 
rapidly on the increase, and the fruit products are large and remunerative j 
grape-culture especially, including the manufacture of wine. The sorghum 
crop is esteemed of great value, to the cultivation of Vv^hich, and the manufacture 
of sirup, tlie secretary devotes a large space. Flax and hemp were once leading 
crops in the State, and with the introduction of labor-saving machinery it is 
hoped tliey may again receive the attention they deserve. 

The culture of the hop also receives especial notice, the report giving the large 
profits realized from this production, and an excellent article on the mode of cul 
ture, preparation for market, &c., illustrated with cuts. 

The " General Condition of Agiiculture" in the State follows the report of the 
secretary, as taken from the report of the statistician, which is presented in tabular 
form, giving facts of great value from corespondents in 27 counties. Attaclied 
to this is another table giving the " character of the season during the working 
months of the farm,*^ observed in 33 counties. These tables and the informa- 
tion they give are commended to the attention of State agricultural societies. 

The Physical Geography of Missouri" is an article from the report of the 
geological survey of the State, and Contains a brief description of the face of 
tlie country, including the navigable waters, the salt, -sulphur, chalybeate., and 
petroleum springs j the water power and the prairies; also of the large bodies of 
coal, iron, lead, copper, zinc, cobalt, and nickel. The writer says that building 
material of the best quality is easy of access in nearly every portion of the State, 
including marble, granite, limestone, brick clay, cements, and road material j 
limestone, and coarse gravel are in abundance. It also describes the soils and 
timbers of the State, all sufhciently favorable to induce immigration. 

" The Distribution of Trees and Shrubs in Missouri " is the next article, foUov/ing 
which is a description of the "Mineral Spring of Missouri/^ by G. S. Broadhead. 
" Manufacturing in Missouri" is an article treating at considerable length on the 
" facilities and necessity for manufacturing estalolishments and their relation to 
the agriculture and commerce of the State,^^ and " on what nature has done for 
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her, and what capital and skilled labor may do." It contains many imporUint 
and suggestive facts and figures to prove that Missouri can present the best of 
inducements to capitalists to invest in manufacturing, and dilates on " the advan- 
tages and adaptability of St. Louis as a manufacturing city." 

An article on tobacco, by B. M. Hubbard, describes minutely all the operations 
necessary in the management of the crop from the seed to its preparation for 
market. Mr. Hubbard says, "any kind of seed will adapt itself to the soil and 
climate where grown, and will acclimate itself, and will sometimes change some 
of its properties in two or three years, if brought from any foreign country. 
This is the reason why the qualities of tobacco in Cuba cannot be reproduced in 
this country, though fresh seeds from Cuba be sown every year." Prairie lands 
will raise nothing but a coarse and strong article of inferior value. The good 
farmer will not raise more than one or two crops on the same field after clearing. 
Stables will not do to dry tobacco in. Never replant either com or tobacco. 

" Sheep Husbandry " is the subject of the next article, followed by one on 
> " Long-wools and Mutton Sheep." The writer of the last article expresses the 
opinion that combing wools will, for the next ten years, yield the largest profit, 
and therefore he advises those who keep but a few to select the Cotswold. 
A statement is given by a farmer in Law^rence county, who commenced with 86 
sheep, of less than quarter-blood Merino, who cleared $982 in three years, which 
gave a net profit of $245 87 per year, and a flock of 126 sheep and lambs, worth 
$345. The number of lambs lost average about five per year. He considers 
sheep the most profitable stock. His flock yielded him more clear profit than 
12 mares, worth from $200 to 31,500' e^^h. He turns sheep on the prairie the 
1st of ilay, and herds till the 1st of August, when they ar$ turned into a meadow. 
In severe winter w^eather they are fed with stock corn. 

An article on " The Board of Agriculture " suggests the advantage of a thorough 
system for the collection of agricultural statistics in the State, a more liberal 
appropriation by the legislature for this and other jjurposes, including the employ- 
ment of a chemist for analyzing soils, minerals, grains, &;c. j and a botanist, a 
metallurgist, &c., all to be appointed and directed by the board. 

An essay on w^hat constitutes " practical and scientific agriculture " follows, 
and then comes " What is Grass ?" an address delivered by Solon Eobinson, of 
New York, at one of the county societies in that State, which contains many 
excellent suggestions, and fully proves that " all flesh is grass." 

" Agricultural Colleges ; their true position among our educational institutions, 
and their relation to our national welfare," is the title of a well-digested article 
by Wm. Muir. He takes the position that practice must go with the text, as 
» taught in the college, and that an institution which takes tliis as its basis will be 
a national blessing. 

" History and Characteristics of the Galloway Cattle " is the next article. This 
breed is beginning to attract some attention in this country, and specimens 
have been imported recently from Scotland. It is a breed of great antiquity. 
Their admitted disposition to fatten readily and hardy constitution will make 
their introduction into the northern States very easy. 

Orchards," by Nomian J. Coleman, contains the valuable experience of the 
author's years during his long residence in Missouri. 

The Proceedings of the State Board of Agriculture" follow the foregoing. 
The board held no State exhibition, and awarded no premiums of any kind 
during the year. Its receipts for the year appear to have been exclusively from 
the State government, and amounted to $4,500; the expenditures, principally for 
salaries, office fumitul-e, and stationery, were ^3,768. 

Reports from 45 county societies occupy 105 pages. These reports generally 
give a good description of the soil, productions, and capabilities for agricultural 
and mechanical purposes, and are s© full and satisfactory as to impart con- 
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sidera.ble information, such as is desired by tlie numerous immigrants poun'ng 
into the State. 

Their general testimony is favorable to the idea that Missouri is one of the 
most desirable of our western States, in which to secure pleasant and profitable 
locations, for nearly all departments of industry. The information obtained is in 
response to questions propounded by the secretary of the board. 

The next 17 pages are. occupied by an article on '^An Industrial University," 
discussing the subject of a separate educational institution, where farmers' son' 
may seeure not only as good an education as is afforded by om' colleges generall}^, 
but where, in addition, they will be taught how to apply their education practically 
on the farm. The establishment of such an institution in the State as early as 
possible is commended. 

"The Proceedings of the Missouri Horticultural Society occupy 176 pages, 
principally embracing discussions in regard to the. cultivation of fruit in Missouri, 
and the best varieties adapted to its climate, soil, &c. The meeting appears to 
have been the great annual convention, and was well attended by fruit-growers 
from all parts of the State, and the information contained in the proceedings is 
varied and valuable to the fruit-grower in that region. The apple is treated of 
more than any other fruit. 

A "History of tlie St. Lom's Agricultural and Mechanical Association," with 
the award of premiums, occupies 139 pages. This association is a joint-stock 
company, which holds annual exhibitions, and appears to have taken the place 
and answered all the purposes of a State fair for the last 10 years, the first 
exhibition having been in 1856. The groimds of the association are, perhaps, 
better fitted up for its objects than any others in the United States, and in general 
character the exhibitioiis rank among the first in the Union. The grounds are 
located within three miles of St. Louis, and are reached by a railroad. The 
cai)ital stock of the company is about $90,000, all of which has been expended 
in the purchase and preparation of the grounds, containing 50 acres, and the 
erection of suitable Ixiildings. 

The receipts and expenditures of the last exhibition are not given, and all the 
statements found to give any idea of the same are, that $18,389 were paid after 
the fair, to liquidate its only remaining debt, and that $11,000 remain in the 
treasury. 

An essay follows " On the liaising and Management of Poultry,^' in which the 
author says, " the only variej:ies of the domestic fowl worthy of notice for general 
use are the Spanish, Dorking, Poland, Bramah Pootras, Game Fowl, Shanghai, 
Bantam, and Dung-hill. The three first-named being the best 5 the Spanish the 
handsomest and most profitable. Of ducks, he says there are but three kinds 
worth keeping, the Aylesbury, Rouen, and the Poland, the Aylesbury being 
decidedly the best. 

An article on the " Rearing and Management of Horses, and Mules con- 
cludes the volume. 
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We present herewith as complete a list of the State, district, and county agri- 
cultural and hgrticultural societies and clubs now in operation in the United 
States as the Department is able to furnish from the data at hand. Interrogatory 
circulars v/ere addressed to 1,367 organizations recorded upon the books of the 
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Department and 1,052 responses have been received. Seventy-five societies 
and clubs are reported as suspended or diseontinr.ed^ principally during the war, 
and 977 as still in active operation, the names of the ofBcers of which, together 
with the address of their secretaries, will be found below. The names of a few 
societies supposed to be in existence, but the lists of ofHcers of which have not 
been returned by the secretaries, are included, and it is probable that there are 
about 100 other organizations in operation from v;hicli no reports have been 
received, with which the Department will be pleased to open correspondence. 
The number of libraries reported is 208, with about 34,800 volumes, or an 
average of 1G7. A large proportion report no libraries, while a few have small 
libraries, consisting chiefly of the annual reports of this Department and State 
boards, and societies. Of the boards and societies .reporting, 37 a^e State organi- 
zations, as follows : 

STATE AGKICULTURAL SOCIETIES. 

CALIFORNIA. 

California State Agricultural Society : Secretary, J. N. Hoag, Sacramento. 

COXNECTICUT. 

Connecticut State Agricultural Society : President, Hon. E. H. Hyde, of Stafford ; 
secretary, T. S. Gold, of West Cornwall ; treasurer, F. A. Brown, of Hartford. 
Organized in 1852. The society has no library. 

Connecticut Board of Agriculture : President, Governor J. E. English, New 
Haven,* vice-president, Lieutenant Governor E. H. Hyde, Stafford; secretary, 
T. S. Gold, West Cornwall. Organized in 1866. ThisbW'd is designed to take 
the place of the State Society, but the organization of the latter is still maintained. 

COLORADO. 

Colorado Agricultural Society : President, Richard Sopris j vice-president, 
D. H. Nichols; secretary, W. D. Anthony; treasurer, George W. McClure; 
oxacutive committee, C. H. McLaughlin, L. K. Perrin, J. H. Estabrook. 

ILLLfJOIS. 

Illinois State Agricultural Society: President, A. B. McConnell,'' of Spring- 
field; secretary, John P. Reynolds, of Springfield; treasurer, John W. Bunn, 
of Springfield. Organized January, 1862. Number of volumes in library, about 
300. 

n^riAXA. 

Indiana State Agricultural Society, organized about the year 1857. 

State Board of Agriculture : President, A. D. Hamrick, Putnam county ; vice- 
president, Dr. John C. Helm, Delaware county; secretary, A. J. Holmes, Fulton 
county; treasurer, Carlos Dickson, Marion county. 

IOWA. 

Iowa State Agricultm'al Society: President, Peter Melendy, Cedar Falls; 
secretary, J. M. Shaffer, Fairfield ; treasurer, George Sprague, Island Grove. 
Organized July, 1855. All are considered members w^ho attend the State fairs, 
the number for 1857 being reported as 25,000. Number of volumes in the library, 
about 400. 

KAKSAS. 

Kansas State Agricfultural Society : President, Robert G. Elliott, Lawrence ; 
secretary, H. J. Strickler, Topeka; treasurer, C. B. Lines, Topeka. Organized 
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January, 1862. Number ef members, 300 to 400. Number of vcdumes m 
library, 50. 

KENTUCKY. 

Kentucky State Agricultural Society : Secretary, Jamey J. Milicr. .L'raukfoit. 

Kentucky Agricultural and Mechanical Association : President, Hon. . B. 
Kinkead, Lexington j secretary and treasurer, Ernest Brennan. Organized in 
1850. umber of members, about 500. No library. 

LOUISIANA. 

Louisiana State Fair Association : President, Dr. 11. N. Day, Baton Eouge ; 
secretary, A. D. Lytic, Baton Rouge; treasurer, S. M. Hart, Baton Bougo. 
Organized in 1841 and reorganized Slarch, 1867. Number of members, about 
70. Library and museum destroyed during the ^var. 

MAINE. 

Maine State Agiticultural Society ; Secretary, S. L. Boardjnan, Augusta. 

MAIIYLAInD. 

Maryland Agricultural and Mechanical Associaiion : President, Wm. Devries, 
Baltimore ; secretary and treasarer, B. II. Waring, Baltimore. Organized Novem- 
ber 14, 1866. There are 33 life members; no animal members taken as yet. 
No library. The State has appropriated $'^'),000 for the purchase of grounds, 

MASSACIirSETTS. 

Massachusetts Society for P/omoting Agriculture : President, Geo. W. Lyman, 
Boston; secretary, P. C. Brooks, jr., Boston ; treasure?^ Theodore Lyman, Boston. 
Organized in 1792. 

Massachusetts State Board of Agriculture: Preside-.:!, Governor Alexander 
H. Bullock, Boston; secretary, Charles L. Flint, Boston ; has no treasurer, the 
State treasurer paying the bills. Organized April, 1852. Number of mem- 
bers, 37 — 30 chosen by the coimty societies, 3 appointed l>y the governor 
and council, and 4 cx officio. Number of volumes in library, 1,000. This 
board is organized as adepartinentof the government for the purpose of collecting 
information and supervising the agricultural system adopted by the State. All 
societies drawing the State boimty are required !)y law to report to the board, 
and to conform to its established rules and regulations. 

MICHIGAX. 

Michigan State Agricultural Society: President, W. G. Beckwith, Ca«sopolis; 
secretar}^, 11. P. Johnstone, Detroit; treasurer, E. O. Humphrey, Kalamazoo. 
Organized March 10, 1849. Annual membership," about 2,500 ; volumes in library, 
about 250, (of reports principally.) 

The State Board of Agriculture was organized by act of the legislature in 
1861, and is composed of 10 members, the governor of the State being president 
cx officio, and the president and secretarj^ of the State AgiiculturaJ College are 
ex officio members. It has no official connection Y\"itli the State Agric^ultural 
Society, but the county agricultural societies are required to report to it, and 
their transactions are published in. the annual vv^i urne issued by the board. This 
volume also contains the report of the officers oi the State Agricultural College, 
and is edited by the secretary, Sanford Howard. 
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MISSOUPvI. 

Missouri State Board of Agriculture : President, Henry T. Madd, Kirkwoodj 
vice-president, George Husmann, Hermann; treasurer, William T.Essex, Kirk- 
wood 5 recording secretary, John H. Tice, St. Louis; corresponding secretary, 
L. D. MorsC; St. Louis; * 

NEBEASKA. 

State Agricultural Society of Nebraska: President, J. Patrick, Omaha; sec 

retary, 0. H. Walker, Ashland ; treasurer, . Walker, Omaha. Date of 

organization not reported. Number of members 18; board of directors. No 
library mentioned. 

New Hampshire State Agricultural Society : Secretary, James O. AdamSi 
Manchester. 

NEW JERSEY. 

New Jersey State Agricultural Society: President, N. W.. Halstead, Newark ; 
con-esponding secretary, R. S. S^Yords; recording secretary, Wm. M. Force, 
Newdrk; treasurer, B. Haines, Elizabeth. Organized in 1865. Number of 
members, 186. No library. 

KEW YORK. 

New York State Agricultural Society: President, M. R. Patrick, Geneva; 
corresponding secretary, B. P. Johnson, Albany; treasurer, Luther H. Tucker, 
Albany. Organized in 1832; first volume of its transactions issued in 1841. 
Number of life members, QOO. Number of volumes in the library, about 3,600. 

OHIO. 

Ohio State Board of Agriculture : President, James Fullington, Irwin Station, 
Union county ; secretary, J ohn H. Klippart, Columbns ; treasurer, James 
Buckingham, Zanesville. Organized February 26, 1846. Number of members 
10, five members being elected annually to serve two years by representatives 
from the county agricultural societies. Number of volumes in the library, 1,425. 

OREGON. 

Oregon State Agricultural Society : Secretary, A. 0. Schwatka, Salem. 

PEXXSYLYAI-^IA. 

Pennsylvania Agricultural Society : President, A. Boyd Hamilton, Harris- 
burg; corresponding secretary, Lyman D. Gilbert, Harrisburg; chemist and 
geologist, Samuel S. Haldeman, Columbia. Organized in ISoO. 

RnODE ISLA^^D. 

Pvhode Island State Agricultural Society : Secretary, W. R. Staples, Provi- 
dence. 

te:>txsssee. 

The agricultural bureau of Tennessee was suspended during the ^var, and the 
ofiice became vacant by lapse of time, consequently no agricultural fairs have 
been held in the State since 1860, but there is a bill pending in the legishiture 
to revive the bureau with all its branches of division and comity fairs. 
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VERMONT. 

Vermont State Agricultural Society : Secretary, Henry Clark, Poaltney. 

WISCONSIl^. 

Wisconsin State Agricultural Society: President^ Keyes A. Darlings Fonddu 
Lac; secretary^ Dr. J. W. Hoyt^ Madison; treasurer, David Atwood, Madison. 
Organized March 12, 1S51. Number of life members, 500. Number of volumes 
in library, about 2,000. 

Wisconsin Agricultural and Meclianical Association : President, E. H. Broad- 
head, Milwaukee ; secretary, H. C. Bradley, Milwaukee; treasurer, H. Bright- 
man, Milwaukee ; chartered by the State in 1860. Located at Milwaukee. 
Number of members, 100. No library. 

STATE HOETICULTURAL SOCIETIES. 

DELATVAEE. 

Delaware Horticultural Society: President, Wm. Canley, of Wilmington; 
secretary, Edward Tatnall, ^*r., Wilmington ; treasurer, Charles W. Howland, 
Wilmington. Incorporated January 29, 1847; located at Wilmington. Num- 
ber of members, about 150. Library very small. 

ILLIIsOIS. 

Illinois State Horticultural Society : President, Judge A. M. Brown, of Villa 
Ridge; secretar}^, W. C. Elagg, of Alton; treasurer, Jonathan Huggins, of 
Woodburn. Organized December, 1856. Number of members, 125. About 100 
volumes in library. 

IXDIA^N^A. 

Indiana Horticultural Society: President, L. D. G. Nelson, of Fort Wayne; 
corresponding secretary, Jos. Gilbert, of Terre Haute ; recording secretary, Seth 
W. Pearson, Plainfield; treasurer, J. S. Dunlap, Indianapolis. Organized about 
1860. Number of members, about 150 annually. No library. 

lOAYA. 

Iowa State Horticultural Society: President, J. B. Grinnell, Grinnell; sec- 
retary, W. W. Beebe, Dubuque; treasurer, David Leonard, Burlington. Organ- 
ized June 26, 1866. Number of members, 99. Annual meetings are held at 
the State capital in January. No library. 

KEJfTUCKY. 

Kentucky Horticultural Society: President, Thomas S. Kennedy, Louisville; 
secretary, Ormsby Hite, Louisville; treasurer, Benj. D. Kennedy, Louisville. 
Organized in 1840. Number of members, about 100. Number of volumes in 
library about 200. The meetings of the society during the fruit season are held 
every Saturday, for the purpose of exhibiting fruits, flowers, &c. The member- 
ship fee is $1 annually. 

MASSACHUSETTS. 

Massachusetts Horticultural Society: President, James F. C. Hyde, Newton; 
vice-presidents, Wm. C. Strong, Brighton ; Charles O. Whitniore, Boston ; H. 
II. Ilunnew^ell, Wellesley ; Wm. R. Austin, Dorchester ; treasurer and corres- 
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ponding secretary, Echvin W. Loswell, Boston ; rccordiiog secretary; Ed^^'ai■d S. 
- Rand, jr., Boston ; professor of botany and vegetable pliysiologV; John L. Rus- 
sell, Salem. Organized in 1829 ; has a valuable. library, and is, unquestionably, 
the wealthiest endowments of any similar institution in the country, and has 
erected one of the most tasteful buildings in Boston, (Horticultural Hall) at an 
expense of up\yards of $200,000. 

MrN'XESOTA. 

Minnesota State Horticultural Society: President, A. McKinstry, Faribault j 
secretary, William Wheeler, Faribault ; coiTesponding secretary, J. W. Hasldns, 
Faribault; treasurer, John R. Kepnor, Little Valley. Organized in 1866. 

Missourj. 

Missouri State Horticultural Society : President, Rev. Charles Peabody, St. 
Louis ; secretar}^, Wra. Muir, Fox Creeli; treasurer, John H. Tice, St. Louis. 
Organized Januarj^, 1859. Number of members, 134. The library contains but 
a few volumes. 

pe:nxstlvaxia. 

Pennsylvania State Horticultural Society : President, D. R. King, Philadel- 
phia. • 

RnODE ISLAND." 

Rhode Island Horl\cukural Society : President, Ex-Governor James Y. Smith, 
* Providence; secretary, Henry R. Barker, Providence; treasurer, H. W. God- 
ding, Providence. Organized September G, 1845. Number of members, 575. 
No library. 

Tennessee Horticultural Society : President, Phillip S. Fall ; vice-president, 
William Stockell; coiTesponding secretary, Fred. 11. French; recording sec- 
retary, James T. Bell; treasurer, James W. Hamilton; professor of botany, 
George S. Blackie, M. D. ; professor of natural sciences, Joseph Jones, M. D. 
Instituted September 7, 1 867 ; incorporated February 8, 1868. Number of mem- 
bers, 147 ; number of volumes in library, 50. This society is organizing auxiliary 
societies in each county of the State. 

VIllGINlA. 

Virginia Horticultural and Pomological Society : President, Wm. Gilham j 
recording secretary, J. C. Shields; corresponding secretary, Franklin Davis j 
treasurer, I. S. Tower; general agent, R. A. Williams, all of Richmond, Virginia. 

■» 

vriGCOxsix. 

Wisconsin State Horticultural Society : President, Dr. Joseph Hobbins, Madi- 
son ; recording secretary, O. S. W^illey, Madison ; corres])onding secretary, Frank 
S. Lawrence, Janesville; treasurer, George A. Mason, Madison. Organized in 
1865. Number of members, about 40. No library. 

WOOL-GROWERS' ASSOCIATIONS. 

XEW TOIIK. 

New York State Sheep-Breeders' and Wool- Growers' Association : President, 
Henry S. Randall, Cortland village ; secretary, II. D. L. Sweet, Syracuse; A. 
F. AVilcox, Fayettcville. Organized in 1864. The number of life members is 
24 
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between 200 and 300. Tlie ascociation lias held three annual sheep-shearings 
or Mrs, which have been well attended. The annual fairs have excited great 
interest and emulation among shcejj-lireeders and wool growers. The sums 
annua] lyoiTered in premiums have heen ii'om 81;500 to §^;2;0b-0. 

Inhere are a considerable number of county and town v/ool-growers' associa- 
tions, v/hich hold annual fairs, and Vvhich are very successfully conducted. 

ILL1X0T8. 

Illinois State Wool-Gro'wers' Association : President, A. M. Garland, Chatham; 
gecretary, Samuel P. Boardman, Lincoln j treasurer, Joshua L. Mills, Mt. Pala- 
tine. Organized September, 18G4. Number of members, about 100. No library. 

SORGO ASSOCIATION. 

OHIO 

Ohio Sorgo Association : President, Wm. Clough, Cincinnati ; secretary and 
treasm-er, John Branch, Loveland. Organized in 1861. Number of members, 
about 100. No, library. 

DISTRICT ORGANIZATIONS. 

NEW^ ENGLAND. 

New England Agricultural Society : Geo. B. Loring, Massachusetts, president; • 
Daniel Neediiam, Groton, Massachusetts, secretar}^ ; Isaac N. Gage, New Hamp- 
siiire, treasurer. Organized in 1864. Number of members, 1,000. 

OHIO. 

Union Agricultural Society: D. Brown, Xenia, president; James Galloway, 
Xenia, corresponding secretary ; J. P. Wickersham, Jamestown, recording secre- 
tary and treasurer. 

Union A gricultural Society, (embracing J ohnson, Shelby, Bartholomew, and 
Brown counties:) Israel Miller, president; J. M. Kelsey, Edinburgh, Johnson 
county, secretary; J. M. Thompson, treasurer. Organized in 1860. Number oi 
members, 230. 

ILLI>TOIS. 

Northeiti Illinois Horticultural Society, (embracing Bureau, Jo Daviess, and 
McIIenr}^ counties:) Samuel Edwards, president; D. W. Scott, Galena, Jo 
Daviess county, secretary ; L. Woodward, treasurer. Organized in 1867. Num- 
ber of members, 150. 

IOWA. 

Cedar Valley Agricaltural and Mechanical Association: Peter Melendy, presi- 
dent; Henry G. Hvmt, Cedar Palls, Black Ilawk county, secretary ; P. Bock- 
niler, treasurer. Organized in 1S67. Numl)cr of members, 192. 

Central Iowa District .Agricultural Society : J. ^l. Tuttle, president ; Mark 
Miller, Des Moines, Polk county, secretary ; G. C. Griffeth, treasurer. Organized 
in 1860. Number of members, 675. 
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Post office address 
of secretary. 



Oountj. 



President; 



Secretary. 



Treasurer. 



ALABAMA. . 
TOWNSHIP SOCIETIES. 
AgricuUuraL 

Eftft AlAbsmn Agrricaltnrsl aud Horticultural Society . 
ARIZONA. 
TOWNSHIP SOCIETIES. 
Agrievitural. 

Muddy Agricultwal ani Oai^eners' Club 

St Thomas Fanaers find Gardeners' Club 

CALITOTimA. 

COXWTT J50CIETY. 

Siskiyou County Agricultural Society 

TOWNSHIP SOCIETY. 
El Dorado Agricultijralflociety 

CONNECTICUT. 
COUNTY SOCIETIES. 

/ Agricultural. 

Fairfield County Agricultural Society 

•Hartford County Agricultural Society 

Litchfield County Agi'iculturaL Society 

Middlesex County Agriculturfil Society 

Kew Hayen County Agricultural Society 

Tolland County Agricultural Society 

. Windham County Agricultural So.ciety 



Lee . 



St. J^osepli . . . 
St. -Thomas.. 



Paib47te. 
...do. 



Yreka 

Placerrille . 



Siskiyou .. 
El Dorado. 



Norwalk . . . 
Hartford ... 
Litchfield . . 
Mlddletown 
Hamden.... 
Rockville... 
Canterbury- 
Small 



C. A. Peabody . 



A. H. Cenxiett . 
Warren Foote. 



J. Steele 

Geo. G. Blanchard. 



Sh^doD Ttiomer. . 



KlLBDclestadt... 
W.M. jMBSon 



II. B. Warren . 



Sheldon TtMKner.. 



A. T. Aageil.... 

B. H. PaAdoek., 



Fairfield ... 
Hartford . . . 
Litchfield - . 
Middlesex . . 
New Haven 

Tolland 

Windbam .. 



J. Camp 

D. H. Willard.... 

E. L. Thompson . 
Henry Tucker . . . 
W. B. Johnson... 
C. Underwood - . . 
R. W. Robinson.. 



C. E. Plumb ....... 

F. A. Brown 

J. D. Champlinjr.. 

E. Rockwell 

C. P. Augur 

G. H. Kingsbury... 
G. Sanger 



Dr. E. Wadsworth. 
Robt. Chalmers 



J. W. Ilubbell . 
W. H. Gross . . . 
P. D* McNeill.. 
E. Rockwell. .. 
R. B. Bradley.. 

J. Bishop 

E. Newbury... 
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400 



200 



1,400 

900 
400 

200 

500 



1867 



1867 

mm 



1860 



1859 



r) y4 



(t) 



fliJone. 



1840 I - . 

1817 :.. 

1540 .. 
J840 . . 
1803 
1S53 
1653 
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Societies. 



Post oflBce address 
of secretary. 



County. 



President. 



Treasurer. 



S . 



TOWNSHIP SOCIETIKS. 
Agricultural. 

Bethany and "Woodbridge Agricultural Society 

Fj;;st Hartford Agricultural Society 

Farmers' Club of West Cornwall 

Greenwood Agricultural Society 

Green's rariners' Club 

Hartford Farmers' Club 

Honsatonir Af^ricnltural Society 

Lebanon Farmers' Club 

Orf.npe and Milford Agricultural Society 

riidjrr'ti(4d Agricultural Society 

Wood.stock Agricultural Society 



HorLiciiltnral. 



Norwich Horticultural Society . 



DELAWARE. 
COUNTY SOCIETIES. 
Agricultural. 



Kent County Agricultural Society , 

Newcastle County Agricultural Society.. 



Betbany 

East Hartford . . 
West Cornwall . 
AVest Wiusted. . 

West port 

Hartford 

New Milford 

Lebanon 



Ridgefield . 
Putnam . . . 



Norwich 



Dover 

Wilmington - 



TOWNSHIP SOCIETIES. 

Agricultural. 

Farmers' Club of Milford 

Lincoln Agricultural Society 

Prospect HUl Farmora* Club 



New Haven 
Hartford . 
Litchfield 
....do. ... 
Fairfield . 
Hartford . 
Litchfield 
New London 
New Haven . 

Fairfield 

Windham . .. 



New London . 



W. A.Clark ... 
Thomas Dowd 
H. M. Hart .... 
G. B. Cleaveland 
E. J. Taylor . . . 
David Clark... 

S. S. Logan 

B. I\L Dolbeare 

D. Miles 

E. H. Smith . . . 
O. H. Perrv.... 



LM. Buckingham. 



Kent 

Newcastlo 



I Henry Todd.. 
I Z. Townsend . 



Milford... 
Lincoln . . 
Hockessin 



Kent 

Sussex . . . 
Newcastle 



J. Yardlcy... 
G. L. Stevens 
G. Klair 



S. G. Davidson. 
L. N. Olmstead 
T. S. Gold 

E. S. Woodford 
S. B. Sherwood 

A. R.Hilyer .. 

F. E. Starr ... 
O. E. Pettis . . . 
Y/. H. Pond . . 

B. K. Northrop 
John Dimon 



J. L. Denison . . 



M. Hayes... 
11. McCabe . 



W. C. Davidson.. 

A.M. Webb 

T. L. J. Baldwin. 



S. G. Davidson. 
A. G. Olmstead 



W. F. Hatch 
S. B. Sherwood 
A.R. Hilyer. 
C.A.Todd .. 
O. B. Pottia . . 
E. B. Clark . . 

E. Jones 

S. M. Fouues 



J. L. Denison . 



H.Ilidg8ly . 
R. McCabe . 



W. C. Davidson. . 

J. Houston 

T. L. J. Baldwin . 



40 
333 
200 
4G3 



400 
'200 



1858 
18C4 
1844 
1828 
1861 
1886 
1858 
I860 
1858 
1857 
1S5S 



1865 



1834 
1S36 



18G7 



n 



GEORGIA. 



COUNTY SOCIETIES. 

Agricultural. 



Poik County Farmers' Club 

Putnam County Agricultural and Horticultural Society. .. 
Richmond County Agricultural Society 



ILLINOIS. 

COUNTY SOCIETIES. 
Agricultural. 

Adams County Agricultural and Horticultural Society... 

Bond County Agricultural Society 

Eoone County Agricultural Society ■ 

Bureau County Agricultural Society 

Carroll County Agricultural Society 

Cnss County Agricultural Society 

Champaign County Agricultural Society 

Clark County Agricultural Society *. 

Clay County Agricultural and Horticultural Society 

Clinton County Agricultural and Mechanical Society 

Coles County Agricultural and Mechanical Association . 

Cook County Agricultural and Horticultural Society 

Crawford County Agricultural Society 

Cumberland County Agricultural Society , 

DeKalb County Agricultural and Mechanical Society 

DeWitt County Agricultural Society 

Douglas County Agricultural Society , 

Edgar County Agricultural and Mechanical Association. . . 

Edwards County Agricultural and IndTtatrial Society 

Fayette County Agricultural and Mechanical Association. 

Greene County Agricultural and Mechanical Society 

Grundy County Agricultural Society 

Henderson County Agricultural Society 

Henry County Agricultural Society 

Jo Daviess County Agricultural Society 

Kane County Agricultural Society 

Kai:kakee Couiuy Agricultural Society 

Keuflall Couiity Agricultiu-al and Mechanical Society 

Knox County Agrionljural Society 

Ijake Coujity Agricultural Society 

LaSalle County Agricultural Society 

Lee County Agi icuUuval Society 

Livingston County Agricultural Society 

McDonough County Agricultural Society 

vicHenry County Agricultural Society 



Cedartown 
Eatonton . 
Augusta... 



Polk 

Putnam . . . 
Kichmond . 



Quincy 

G reen ville 

Belvidero 

Princeton 

Mt. Carroll 

Virginia 

Urban a 

Marshall 

Louisville 

Carlyle , 

Charleston 

Chicago 

Robinson , 

Mnjority Point. 

DeKalb 

Clinton , 

Tuscola 

Paris 

Albion , 

Vandalia 

Carrolton 

Morris , 

Oquavf ka 

Cambridge 

Galena 

Geneva 

Kankakee 

Piano 

Knoxville 

Waukegaa 



Dixon 

Pontine 

Macomb 

Woodstock . 



Adaras 

Bond 

Boone 

Bureau 

Carroll 

Cass 

Champaign.. 

Clark 

X'lay 

Clinton 

Coles 

Cook 

Crawford 

Cumberland - 

DeKalb 

DeWitt 

Douglas 

Edgar 

Edwards 

Fayette 

Greene 

Grundy 

Henderson .. 

Henry 

Jo Daviess . . 

Kane 

Kankakee . . . 

Kendall 

Knox 

Lake 

La Sally 

Lee 

Livingston .. 
McDonough . 
McHenry ... 



* Reports. 



M. H. Bunn I L. B. Stone ... 

J. A. Ethridge H. D. Capera . . 

R. Y. Harriss Wm. C. Jones. . 



J. W. Singleton. , . . 
J. A. Leaver ton. , . . 

D. W. Gates 

AV. C. Trimble 

Samuel Preston 

J. W. Seamen 

C. R. Griggs 

U. R. Scott 

J. Barker 1 

M. J. O. Harnett. .. 
Wm. Millars 

D. Worthington 

F. Paull 

D. B. Green 

N. Saum 

J. Swigart 

E. McCarty.. 

Oneal Morris 

J. Tribe, sr 

IL F. Gerauld 

J. Bowman 

O. B. Goleshee 

S. Hutchinson 

R. Allen 

S. S. Brown 

W. P. West 

L. Milk 

D. Shontz 

M. P. De Long 

N. Laudon/^ 

J. W. Aruistrong- . . 

F. W. Coe 

J. C. Morrison 

J. H. Smith 

W. M. Jackson 



E. R. Morris 

J. S. Denny , 

A. E Jenner 

H. C. Reed 

James Shaw 

R. W. Rabourn . ... 

G.AV. Gere , 

W. T. Adams 

J. A. Apperson 

G. Van Hoorebeke. 
George Monroe 

H. D. Emery 

W. C.Wilson 

A.G.Caldwell 

S. O. Vaughan 

Edwin Weld 

John Ervin 

J. A. Eads 

George Bower 

J. W. Ross 

G. W. Davis 

P. A. Armstrong . . . 
R. S. McAllister.... 

S. D. Alfred Jr 

R. S. Norris 

J. Herrington 

D. C. Taylor 

A. N. Beebe 

A. W. Mfnin 

J. Y. Cory 

F. F. B rower 

J. T. Little 

J. F. Culver 

S. Chandler 

C.H. Russell 

t gmaU. 



L. B. Stono . . , 
J. S. Reed ... 
Wm. C. Jones. 



L. Bull 

J. S. Denny 

0. H. Wright 

C. P. Allen 

J. M. Stowell 

Z. W. (iatton 

1. W. Scroggs 

L. Booth 

J. Wilders 

R. N. Ramsay 

J.K. Decker 

II. D. Emery 

E. Calahan 

Wiley Ross 

H. Thompson 

S. F. Lewis 

W. P. Cannon 

II. Sandl'ord 

George Harris 

J. N. McCord 

J. E, Brace 

J. W. Lawrence . . . 
A. R. Graham . , . 

J. C. Edwards 

N. Stahl 

W. W. Ormsbee..-. 

V/. F. Keiiaga 

J. S. Seely 

J. II. Lewis 

W. IT. Eilis 

J. Stone 

J. C. Ay res 

J. Duff 

C. V. Chandler 

C. II. Russell 



List of county and townsMi) agricnltnral and horticuUural societies, cfcc—CoiitLnued 



Societies. 



v^Hacon Courity Agricultural Society 

"^acoa Couuty Fruit-groTvers' Associiition 

Macouplu County Agricultural and Mechanical Society 

Madifion County Agricultural and Mechanical Society . 

Madiaon County Farmers' Club, No. 1 

Madison County Farrrier^' Club, No. 2 

Marion County Agricultural Society 

Monroe County Agricultural and Mechanical Society 

"Montgomery Couuty Agricultural Society ' 

Morgan County Agricultural and Jfechar-ical A.SBOCialic 

Bloultrie County Agricultural and Horticultural Society 

Peoria County Agricultural Society 

Fe^ry County Agricultural Society 

Pike County Agricultural Society 

Pope County Agricultural and Horticultural Society. . . 

PuTnatn County Agricultural Society 

Randolph Couuty Agri(nihural Society 

Richland County Agricultural Society 

St. Cluir Couuty Agricultural and Mechanical Society . 

Schuyler County Agricultural Society 

Stark County Agricultural Society 

Stephenson County Agricultural Society 

Tazewell County Agriculrurul ,S^x-i;'.ty 

^ Vermillion County Agricultural and Mechanical Society 

Waba-<h County Agricuhural Society 

■ Wasbington Couuty Agricultural Society .., 

Wayne County Agricultural Society 

AVhiteside County Agricultural Society 

Will County Agricultural Society 

- Winritibag'O Couiity Agricultural Society 



Horticiikural. 

i^fayon (Joanty Horticnltural Rocifty 

Peoria CoUiity HorticuitnrMi Society 

Pike C'.-xn-sty Ilr^rticultnral Society. 

TazeTVfcil Ccr.nry Uorsietilniri;.! .Society , 



Post office address 
of secretary. 



Decatur 

....do 

Carlinville . . 
EdwardrJviile 
Paddock'B Grove. 
Edwnrdsville 

Salem 

Waterloo 

Hillsboro' ... 
Jacksonville 

Sullivan 

P« oria 

Tainaroa 

Plttsfield .... 

Golconda 

Hennepin . . . 

Sparta 

Olney 

iJelleville 

Runhviile 

Toulon 

Frecport 

Fr6iuont 

Cat! in 

Mt. Caviriel . . 
Nashville.... 

Fairtlcld 

Sterling 

Joliet 

Rockford .... 



Havana - . 
Peoria . . - 
Pittsfield . 
Pekin 



County. 



Macon . , . 
....do. 
Jlacoupin 
Madison . . 

do. 

,...do. .... 

Marion 

Monroe . . 
Slontgomery 
Morgan . . . 
Jilouitrie.. . 

Peoria 

■Perry 

Pike 

Pope 

Putnam - . . 
Randolph . 
Iticliland . . 
St. Clair... 
Schuyler . . 

Stark 

Stephenson 
Tazewell.- 
Vermilliou 
Wabash. .. 
Waabiugton 

Wayne 

Whiteside . 

Will 

Winnebago 



Mason 

Peoria ... 
Pike 

TaxewelU 



J. H.Pickrel! 

G. M. Wood . . . 

D. Gore 

J. C. Bu'.rouglis 
J. Jlontfe-ouiery 
D. E. Gilham . . 
C. W. Web^t^:r- 
A.F. Gardner . 
Andrew Blass . 
M.CGoltra ... 
A, N. Smyser . . 
J. Littleton 

H. S. OKbornc. 
Wm. Gvimshaw 

G. Thoinp-^on. . 

H. C. Thonirm.- 
W. B. Taylor . . 
I). D, Marrjui^* . 

J. Kainey 

G.Baker, sr. .. 
Wm. NoAvlan ... 

II. Dienier 

J. Sawvor 

J. H. Oakwood 

J. Seller 

L. M. Kane 

A. Ivinard 

C. D.Sanford- . 

W.R. Steel 

S. Cunningham 



J. D. W. Bowman 

A. P. Bartlett 

LM. Bush. 

B. S. Prettyman . . 



Scc^.tary. 



J. K. Warren . . 

G. W. Bright .. 
L. B. Corbiu . . . 
E. M. West .... 

H. n. Gibson .. 
J. D. Whit.n;i;n 
N. E. Adiiin:^ - .. 
H. C. Taibort 
^y. K.Jackson. 
J. C. Rt ynold,s . 

J. B. Tiius 

R. Bin;^ 

B. G. Koots.... 
AVni. E. Norrls. 
AY. V. Eldredg-o 
W. H. Cassou . . 
Wm. Addison.., 

J. C. Scott 

G.F.Hilgard 
E. M. Anderson 

P. NoTvlaii 

J. Burrell 

S. Talbot. jr ... 

G. W. Tilion... 
M. J. Habberlon 
T.B. Needle^^.. 
John WiiHiou . . 
Ij. Hapgood - . . 
B. F. Russell... 

H. P. Kimball.. 



Treasuver. 



J. Cochrane 

B. L. T. Bouriand. 
J. T. Worrhingtou 
H. K. A.lexander . . 



J. Milliken 

G. W. Bright . . 

J. S. Otweil 

V/. J. Bar;iPb.ncI 

J. H. Smith 

J. G. r>urroughs 
J. J. Benm tt- ... 
J. F. Gotshall . ., 
W. K. Jackson. . 
J. G Farrell ... 
J. A. Freelacd -. 
jr. G. And'Tson. 

E. B. Rushing... 
S. Gri2-g-'by .... 

r. i>. Firid 

A. T. Pivviauce 
Wm. Ad.'ii.'^'Ti . . . 
W. C.Rickard .. 

F. H. Pieper .... 

E. Anderson 

Wm. Lowman . , 
L. W. Ginteau . . 
J. Ti. Hay ward. . 
J. A. Church-... 
M. J. IL'ihberton 
E. H. AyerR .... 

Jacob Hall 

W. ?dcCuno 

C. M. Hammond 
a. S.Ha«keU ... 



A. 1>. Hopiiing 

B. L. T. Bouriand. 

D. B. Hicks 

V/ia. Stanberry... 



if)0 



?50 
4.1 
45 

500 

:.^oo 
"i2o' 

100 
500 

1 . 250 

900 
I. 200 
120 
400 
«G0 
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1. 000 
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1, 579 
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200 
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i 
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"I F55 
1653 
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TOWNSHIP SOCIETIEa. 

Jgriculticral. 

Ashley Farmers and Fniit-gBowers' Club 

Atlanta Union Agricultural Society 

Downing Farmers' Club 

Dwjght Agricultural Club 

Ethel Agricultural Society 

Farmers and Mechanics' Club 

Farmers' Club of Elmore 

Farmers' Club of North ITeTidorHon 

-Farmers' Club of Town of Thompson 

Farmeru' Club and IMecbanics' lastituto 

German Agricultural Society 

German Farmers' Club 

Horse Show Association , 

Ilowardsville Agricultural Society , 

Kickapoo Farmers' Club , 

Loami Farmers' Club 

Odell Agricultural and Horticultural Society. 

Pilot Grove Agricultural Society 

Savoy Farmers* Club 

Sycamore FanoQers' Club , 

Horticultural. 



Alton Horticultural Society 

Bunker Hill Horticultural Society ... 

Grand Praii ie Horticultural Society. . 

Onarga Horticultural Socio t.y 

Quiiicy Horticultural Society 

^Kockford Horticultural Socfotj-" 

'iTrbana floracnlturiil Socit:'ty . : 

Villa Ridge Horticultural Society 

Warsa-?? Horticultural Society 



INDIANA. 

COUNTY SOCIETIES. 

Allen County Agricultnr.'il ai.d Horticultural Society 

Dearbon: County Al'-ricnlTTir.-!! Soci'^ty 

Deea-tnr Connty Aj,'ircu!tura! Society 

DeK'alb County Agricultural (Society 

\ Dela^v^re Comity /igriQuitural Society ... 

JSlkhart County Agricultural Society 

Psyetto County Joint Stock Agricultural sud Mechanical 
S«>i',ieiy. 



Ashley 

Athmta 

Hamilton 

Dwight 

Ethel 

East Gambiidge . 

Elmore 

Oxfoid 

Scales Mound 

Danville 

Effingham 

Spring Bay 

Vandalia 

Howardfiville 

Kickapoo 

Loami 

OdcU 

Ridge Farm 

Champaign 

Sycamore 



Alton 

Banker Hill . 

Onarga 

...do 

Qaincy 

Rockford 

Urbana 

Villa Ridge . . 
Hamilton . .. 



Fort Y7aynG — 
Lawrenceburg . 

Greensburg 

Auburn 

Muncie 

Goshen , 

ConncrsviUo .... 



Washington 

Itogan 

Hancock 

liivingston . 

Mercer 

Henry 

Peoria 

Henry 

Jo Daviess . 
Vermillion. . 
Effingham . 
V/oodford . . 
Fayette . . . . 
Stephenson. 

Peoria 

Sangamon. . 
Livingston . 
Vermillion. . 
Champaign. 
De Kalb . . . 



Madison 

Macoupin . . , 

Iroquois 

...do , 

Adams 

Winnebago . 
Champaign . 

Pulaski 

Hancock . . . 



Allen 

Dearborn . 
Decatur . . 
De Kalb... 
Delaware . 
Elkhart . . . 
Fayette . . . 



• KeportB. 



P. W. Cameron... 

J. Bell 

A. J. Lincoln 

E. R. Stevens 

J. H. Broomfield . 

R. Mascall 

E. P. Tjambertson 

G. W. Greenwood 

J. W. Foster 

W. M. Tennery . 
J. S. Sutter 

Moyemont. . . 

H. F. Jenauld... 
A. M. Durkee... 
J.H. VtTilkinson. 
A. M". Browning 
S. V. Wooley ... 

I. C. Meiidenhall 
C. N. Anderson . 
J. E. Waite .... 



J. E. Starr 

J. V. Hopper 

E.Daggy 

J. B. Clark 

R. Rankin 

Jason Marsh 

J. O. Cunningham . 

O. Edson 

A. G. Hammond . . 



Adam Link 

David E. Rees... 

R. R. Cobb 

W. GriKwold 

J. S. Buckles 

Thomas MUler . . . 
T. Caldwell 



J. M. Hunter 

F. Hoblit 

Thomas Gregg . . . 

S. T. K. Pi'lme 

J. M. Goff ..: 

S. B. Randall 

W. II. Adams 

J. B. Hoag 

John Wen nor 

B. G. Harley 

H. Bcrnhard 

Jo3ep^ Vetter 

G. L. Jackson 

E. Latham 

Eng. Nader 

J. S. Kirk 

S. 8. Morgan 

Thomas Folgier . . 
A.R. H.ay 

H. li. Boies 



B. L. Kingsbury . . 
J. F. Cumming!^. . . 
J. D. Van Norman 

E. C. Hall 

Wm. Stewart 

H. P. Kimball 

W. n. Somera 

A. M. Brown 

Thomas Gregg ... 



F. P. Randall 

P. L. Mathews 

F. M. Weadon 

W. V/. Gris'wold.- 
J. A.AVachtell.... 

J. W. Irwin 

Jno. L. Bailey 



G. Royer 

A.H. Dills 

Thomas Gregg . 

E. Konney 

J. T. Morford . . . 



W^m. Andrews. 

J. B. Hoag 

G. Vv\'a-tob7 

C.K. Myers 

II. Gruenwald . 

G. M. Noo_ 

G. L. Jackson.. 

E. T. Perry 

11. Ra lley 

W. F. Joy 

T.J. Apidns... 

Wm. Rice 

XL S. Hay 

S. C. Hale 



B. F. Long 

J. A. Delano . .. 

E. Cobb 

Iiyman Pike... 
Wm. Stev.'art .. 
E. L. Aboil . . . . 

V^ra. Sirr 

J. Lufkin 

Thomas Gregg 



S. J. Housh .... 
Win. T. Ferris. . 
W. S. Woodiill . 

L. J. Blair 

S.F.Brady ... 
E. W. H. Ellis.. 
W. H.Bcck .... 
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15 


1861 




40 


1866 
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1853 
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1866 




30 


1868 
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150 


1856 
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1865 
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1866 
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1853 
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1851 
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List of county and toivnsMp agricultural and liorticultural societies^ dc. — Continued. 



Societies. 



Franklin County Agricultural Society 

Fulton County Agricultural Society 

Gibson County Agricultural and Horticultural Society. 

Grant County Agricultural Society 

flancock County Agricultural Society 

Harrison County Agricultural Society 

HendrickB County- Agricultural Society 

Henry County Joint Stock Agricultural Society 

Howard County Agricultural Society 

Huntingdon County Agricultural Society 

Jackson County Agricultural Society 

Jefferson County Agricultural Society 

J"nnings County Agricultural Society 

Johnson County Agricultural Society 

Knox County Agricultural Society. 

Kosciusko Couuty Agricultural Society 

La Grange County Agricultural Society 

Lake County Agricultural Society 

La Porte County Agricultural Society 

Madison County Agricultural Society ' 

Marion County Agricultural and Horticultural Society., 

Monroe Couuty Agricultural Society 

Montgomery County Agricultural Society , 

Morgan County Agricultural Society , 

Owen Couuty Agricultural Society 

Porter County Agricultural Society 

Posey County Agricultural Society 

Putnam County Agricultural Society 

Handolph Csunty Agricultural Society 

Ripley County Agricultural Society 

Rii#i County Agricultural Society , 

St. Joseph County Agricultural Society , 

Spencer County Agricultural and Horticultural Society 

SulUvan County Agricultural Society , 

Switzerland and Ohio County Agricultural Society 

,Tipton Couuty Agricultural Society , 

Union County Joint Stock Agricultural Society 

Vanderburgh County Agricultural and Horticultural Soci'y. 
Vermillion County Agricultural Society 



Post office address 
of secretary. 



Whitcomb 

Rochester 

Princeton . . . 

Marion 

Greenfield 

Corydon 

Danville 

New Castle 

Kokomo 

Huntingdon 

Seymour 

IMadison 

Vernon 

Franklin 

Viucennes 

Warsaw 

La Grange • 

Grown Point 

La Porte 

Anderson 

Indianapolis 

Bloom ington 

Crawfordsville. . . 

Brooklyn 

Spencer 

Valparaiso 

New Harmony . . 

Greencastle 

Winchester 

Osgood 

Rushville 

MishaAvaka 

Rockport 

Sullivan 

Vevay 

Tipton 

Liberty 

Evansvillo 

Newport 



County. 



Franklin 

Fulton 

Gibson 

Grant 

Hancock 

Harrison 

Hendricks . . . 

Henry 

Howard 

Huntingdon - 

Jackson 

Jefferson 

Jennings 

Johnson 

Knox 

Kosciusko . . . 
La Grange . . 

Lake 

La Porte 

Madison 

Marion 

Monroe 

Montgomery 

Morgan 

Owen 

Porter 

Posey 

Putnam .... 
Randolph . . . 
Ripley ...... 

Rush 

St. Joseph. .. 

Spencer 

Sullivan 

Switzerland . 

Tipton 

Union 

Vanderburgh 
Vermillioii... 



President. 



C. C. Binckley 

John Pence 

Andrew Lewis 

J. Sweetser 

J. B. Simmons 

David Jordan 

Frank Hains 

T. Willroit 

Willis Blanch 

P. W. Zenfc 

T. B. Shields 

J. B ram well 

J. B. Curtis 

N. M. Schofield.... 

J. D. Williams 

S. Hoppis 

Nelson Slater 

H. Wason 

J. Sutherland 

I. Pittsford 

J. S. Dunlap 

J. W. McCrea 

T. H. Fitzgerl 

R. H. Tarlton 

W. M. Franklin . . . 

M. Cornell 

E. T. Cox 

R. M. Hazlett 

N. P. Heaston 

J. H. Colston 

Thomas N. Link. . . 

N. Frame 

Z. H. Cook 

Murray Briggs 

L. Bledsoe 

J. M, Patterson 

W. M. Clark 

J. H. Morgan 

J. Henderson 



Secretary. 



J. A. Colescott . 

D. Agnew 

W. Li Dorsey . . 

D. P. Cubberly. 

J. H. Carr 

S. B. Luckett... 
S. N. Hardin ... 

Em;ha Clifr, 

A. L. Sharp 

R. Simonton 

L. E. Rumrill... 

A. Daniells 

B. Behymer 

C. Bv field 

H. A. Foulke..., 

W. B. Funk 

F. P. Griflith .... 
A. E. Beat tie .... 

E. G. McCollnra 
J. R. Holston..., 
J. T. Francis . . . . 

J. Small , 

A. W. Lemon . . 

I. N. Gregory 

J. W. Archer 

Don A. Salyer.., 

F. D. Bolton .... 

D. C. Donnohue 

J. B. Routh 

W. R. Glascow . 
Edward Payne . . 
C. G. Towles..., 

L. B. Deason 

H. K. Wilson.... 

Wm. Rous , 

M. E. Clark 

T. W. Bennett.. 
P. Hornbrook . . 
J. A. Bell 



00 



Treasurer. 



John King 

S. Davidson 

Jos. Small 

J. N. Turner 

J. W. Vf alkcr 

Thomas McGraiu.. 

E. H:mt 

J. Holland 

Wm. Smith 

J. Roche 

S. H. Hoffman 

Joel Dickey 

Smith Vawter 

W. S. Webb 

R. McCord 

M. T. Long 

R. McCloskoy 

J. C. Sauenncn 

L N. Whitehead. .. 

E. M. Jackson 

W. S. Hubbard.... 

J, Bunger 

.J. Heaton, sr 

I. N. Gregory 

J. V. Wolfe 

S. W. Smith 

A. E. Fretagert 

F. P. Nelson 

N. Reed 

H. Gallagher 

J. R. Mitchell 

Wm. Miller 

J. Brenner 

L. Stuart 

S. Stow 

Samuel Wayne 

T. J. Leviston I 

P. Hornbrook [ 

J. HeighfiU I 



800 
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2.50 
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78 
300 
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80 
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57 

"ico' 

111 
400 
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Wabash County AgricnUural Society 

Wayne County Joint Stock Agricultural Association. 
Welta. County Agricultural Society . . „ 



Horticultural. 



Henry County Horticultural Society 

KoB^usko County Horticultural Society 

La Forto County Horticultural and Pomological Society. 



TOWNSHIP SOCIETtES. 

Agricultural. 

Agricultural, Horticultural, and Pomological Society 

Betblohem Union Club 

Breweravillo Farmers' Club 

Bridgeport Agricultural and Horticultural Society — 

BuBseron Agricultural and Horticultural Society 

Clay Township Agricultural Club , 

Farmers' Agricultural Society , 

Farmers' Club of St. Peters 

Geneva Farmers' Club . . 

Grand Prairie Agricultural Society 

Greenwood Farmers and Mechanics' Club 

Harrison Fanners and Fruit Growers' Chib 

Honey Creek Agrieultoral and Horticultural Society, 

Hopewell Agricultural Society .., 

Iroquois Township Farmers' Club 

Jarvis Agricultural Society 

Marion Farmers' Club 

Metamora- Farmers' Club 

Paris Agricultural Society 

Pigeon Township Agricultural Society 

Pioneer Farmers' Club 

Quaker Point Fanners' Club 

Slate Farmers' Club 

Spice Run Farmers' Club 

Tell City Agricultural and Horticultural Society 

Warren and Fountain Agricultural Society 



HorticuUvral. 

Kosciusko Horticultural and Pomological Society 

Madison Horticultuj»l Society 

Plainfield Horticultural Society 

Terre Haute Horticultural Society.*.... , 



Wabash — 
Centreville . 
Blufton 



New Castle, 
Warsaw. . , 
La Porte . . , 



Sunman 

Otto 

Brewersville . . 
Bridgeport . . . 
Oaktown . ... 

Amo 

Dupont 

St. Peters 
North Vernon 
Pine Village . . 
Greenwood... 
Terre Haute.. 
New London . 

Paris . 

Brook 

JarviB 

Ririg 

Metamora 

Paris 

Dale 

Monrovia . . . . 
Quaker Hill . . 

Slate 

Dupont 

TeU City 

Attica 



Warsaw 

Madison .. ., 
Pl^nfield.... 
Terre Hante 



Wabash 
Wayne.. 
Wfells... 



Henry 

Kosciusko 
La Porte 



Ripley .. 
Clark ... 
Jennings 
Marion . . . 

Knox 

Hendricks 
Jeflferson 
Franklin 
Jennings 
Warren . 
Johnson 
Vigo.... 
Howard 
Jennhigs 
Newton . 
DeKalb. 
Jennings 
Franklin 
Jennings 
Spencer 

Morgan 

Vermillion 

Jennings 

Jefferson 

Perry 

Fountain . 



Kosciusko 
Jefferson 
Hendricks 
Vigo 



H. Oaldwell . 
R. Baldridge 
J. McFadden 



P, P. Rifner . . 
J. S. Frazcr. . 
G. L. Andrew 



J. Schlict.. 

R. Nash 

F. Coryell 

L. Hawkins 

W. W. Curry ... 

J. P. Kendall 

J. H. CUne..' 

John Wintz . 

G. Ferran 

Thos. 0. Moore.. 

A. C. Woods 

J. P. Soule 

John Rodkey 

II. P. Wilkerson 
Andrew Hess.... 
W. H. Madden . . 
Thomas Davis. .. 

L. Gates, sen 

Wm. Cave 

W. L. Brewner . . 

S. Hadley 

W. F. Henderson 

S. Butler , 

J. McClellan 

F. Kleiber 

J. E. Hughes 

J. S. Frazcr 

A. C. Lanier 

J. H. Nicholson. . 

H. D. Scott 



A. Taylor 

S. Johnson 

E. A. Horton . 



T. D. Redding.. 

J. B. Dodge 

G. S. Seymour . 



C. Y. C, Alden.... 

J. T. Hamilton 

W. L. Richardson . . 

J. H. Nicholson ■ 

J. M. Sheppard 

Elwood Stanton . . . 

J. W. Carga 

J. V. Bauer 

A. S. Prather 

R. J. Odle 

J. A. Polk 

J. G. Heiul.. 

J. E. Hollowell.... 

B. P. Byfleld 

J. T. Graham 

J. B, Rose 

Wm. R. Davis 

J. P. Alley 

Wm. Deputy 

R. Hendrickaou 

J. A. Taylor 

J. P. Haworth..... 

L. W. Hudson 

G. M. Harlan 

A. Meninger 

T. C. Wiggin. 



G. R. Thralls 

C. C. Cornel t 

S. W. Pearson 

Job. Gilbert 



J. D. MIleB 

H. B. Rupo 

C. T. Melsheimer. 



T. B. Redding.. 

J. B. Dodge 

G. 8. Seymour . 



Chas. Stevens . . 

Wm. Kelley 

T. J. Reynolds . 

D. M. Mills 

W. C. Shugert.. 

H. Kenddll 

G. Greaston .... 

P. Fussner 

A. S. Prather... 

D. Moffitt 

John Brewer . . . 

A. Hosier 

Eli Carter . . 

W. WoodfilK... 
G. McCraig 

G. W. Young... 

T. Boyd 

J. Fleming 

H. S. Dixon 

J. Beardsley 



L. Walthall .. . 

S. Deputy 

J. F. Shepherd . 

M. Deckert 

W. W. Ennis... 



G. R. Thralls... 
C. C. Cornett... 

A. Aldersou 

T. E. F. Barnes 



95 


1653 




100 


1867 




700 


1867 




i>5 


1864 




47 


1667 




53 


1865 


(*) 


30 


1868 




75 


1867 


100 


32 


l667 




20 


1866 




25 


1863 


60 


21 


1868 


8 


24 


1868 




20 


1863 


15 


10 


1866 






1857 




38 


1857 


800 


24 
500 


1868 
1865 




12 


1864 




32 


1866 




50 


1865 




42 


1864 


103 


11 






25 


1866 




31 


J 863 




18 


1864 




30 


1865 


25 


30 


1866 




27 


1867 




13 


1862 


12 


600 


1854 




25 


1865 




60 


1S67 




40 


1863 





100 



List of county^ md township agricultural and horticultural societies^ &c. — Continued. 



Societieg. 



IOWA. 
COUNTY SOCIETIES. 
Agricultural. 

Adair County Agricultural Society 

Adams County Agrieulturnl Society 

Appanoose County Agricultural Society 

Auduboa County Agricultural Society 

Benton County Agricultural Society ^ 

Black Hawk County Agricultural Society 

Boone County Agricultural and Horticultural Society 

Bremer County Agricultural Society 

Buchanan County Agriculturiil Society 

Cedar County Agricultural Society 

Cerro Gordo County Agricultural Society 

Chickasaw County Agricultural Society 

Clarke County Agricultural Society 

Clayton County Agricultural Society 

Clinton County Agricultural Society 

Crawford County Agdcultural Society 

Dallas County Argiculfurr.l Society 

Davis County Agricultural Society , 

'■-^Jecatur ©ounty Agricultural Society 

Delaware County Agricultural Soeic-ty 

Des Moiues Gouuty Agricultural Society , 

Dubuque County Agricultural Society 

Dubuque County Farmers' Club 

f Pfiyette County Agricultural Society 

'i Floyd County Agricultural Society 

Jranklia County Agricultural Society 

Fremont County Agi'icultural Society 

,.,--Guthrie County Agricultural Society 

HaaMlton 0)uuty Agricultural Society 

Henry County Agricultural Society 

Howard County Agricultural Society 

— Humboldt County Agricultural Society 

Ida County A^rricaltural Society 



PoBt office address 
of secretary. 



i'ontenelle 

Quincy 

Centrevillo 

Hamlin Grove.. 

Vinton 

Waterloo 

Jlineral Ridge - . 

Waverly 

Independence . . . 

Tipton 

Mason City 

Kew Hampton. . 

Oaceola 

National 

I^yons 

Denison 

A del 

Bloomfield 

Leon 

MaugiliCBter 

Burliugtou 

Dubuque 

Dubuque 

West Union 

Charlea City.... 

Hampton 

Sidney 

Guthrie Centre . 
Webster City... 
Mount Pleasant. 

Cresco 

Lott'B Creek 

Ida 



County. 



Adair 

AdainB 

Appanoose 

Audubon 

Benton 

Black Hawk 

Boone 

Bremer 

Buchanan 

Cedar 

Cerro Gordo 

Chickasaw 

Clarko 

Clayton 

Clinton 

Crawford 

DalJai? 

Davia 

Decatur 

Delaware 

De« Moiues 

Dubuque 

Dubuque 

Fayette 

Floyd 

Franklin 

Frfimont 

Guthrie 

Hamilton 

Henry 

Howard 

Humboldt 

Ida 



Preflident. 



W. H. Hendricks .- 

John Barnett 

Alpheua Davison . . 

B. W. Pearl 

J. C. PraiT 

Patrick Molsaac . . . 

John A. Hull 

Wm. P. Harris 

D. S. Lee 

H. C. Piatt 

George Verrailya . . 

H. M. Mixer 

J. L. Milhard 

J. S. Kun^ 

A. R. Cotton 

Andrew I). Malony. 
Ezra Van Fossen . . 
George W. Johnson 

G. W. Baker 

Ferd. Durham 

John Patterson 

L. Murphy 

John King 

J. W. Rogers 

,R. W. Humphrey.. 
David Church 

H. J. Heat on 

Joseph J. Groom . . 

8. L. Rose 

O. H. P. Buchanan. 

E. Gillet 

Simon B. Bellows - 
E. B. West 



Secretary. 



W. B. HaU 

John Bixby 

e. A. Stanton 

L L. FroBt 

W. IM. Kirkpatrick 

R. A. Wbitaker 

W. C. Martfn 

H. C. Moore 

L. W. Hart 

S. L. Smith 

T. G. Emsley 

L. J. Young 

M, B. Reese 

Charles Watkins . . . 

W. A. Sanborn 

S. J. Comfort 

T. R. North 

John A. Demuth. . . 

S. H. Gates 

A. S. Blair 

S. F. Kouse 

John King 

Secretary resigned- 
S. S. Ainsworth . . . 

H. Wilbur 

George Beed 

J. O. Bodonhamer . 

Jacob Gingrich 

R. E. Fairchild 

J. W. S'atterthwaito 

W. R. Mead 

Eber Stone 

M. G. Aldrich 



John Loucks 
E. T. Burgan 
D. L. S trickier 

J. A, Pearl 

Joseph Houck 
Sylvester Bagg.. 

J. L. Breet 

W. V. Lucas 

D. L. Dunham 
S. W. Young 

E. D. Huntley 
Charlog McCullow. 
Alex. Jeffrey 

A. C. Rogers 
W. F. Coan .... 

S. B. Smyth 

L. Tboniburgh. 

B. T. Peak 

George Gammon 
J. C. Skinner... 
Lymau Cook . . . 
W. C. Chamberlain. 
Godirv^yBlooblinger 
Wm. McClintock .. 

D. W. Balch 

R. S. Benson 

T. L. Buckhani 

William J. Revcll . . 

L. S. Estes 

J. II. Whiting 

George Eck 

John H. Povd 

J. H. Aldrich 




ciety. 



f owa County A^icaltural Society 

^Jacksori County Agriculiural Society 

Jftckson Coiiuty Farmera and Fruit Growera' Club 

JackHon County Farmers' Club 

Ja.spor County Agricultural Society 

JefFcrson County Agricultural Society 

Johnson County Fruit-growers' Association 

'-John,«an County Agricultural and Mechanical Society 
■ Jonea County Agricultural Society 

Kossuth County Agricultural Socioty . . 
--Lee County Agricultural and Horticultural Si 

iiOuisa County Agricultural Society 

Madison County Agricultural Society 

Mahaska County Agrienltural Society . . . 

Marion County Agricultural Society 

MarHhall County Agricultural Society 

Mitchell Couuty Agricultural Society 

Monroe County Agricultural Society 

Page County Agricultural Society /. 

Powesheik County Ag;icnltural Society. . 
--Ringgold County Agricultural Society. 

- Scott County Agricultural Society../ 

"Story Couuty Agricultural Society 

Tama County Agricultural Society 

Taylor County Agricwltural Socj( ty 

Union County Agricultural Society 

-Warren County Agricultural Society 

Washington County Agricultural Society 

Wayne County Agricultural Society 

Webster County Agricultural Society 

Ho ni cultural. 

Marshall County Horticultural Society. . . 



TOWNSHIP SOCIETIES, 



Agricultural. 

Alraoral A-gricuItural Society 

Ainana Society 

Bartlett Farmers' Society 

BelffiOi-t Agricultural Society 

BethlelAeiu Faniaerri' Club 

-Biue Grass Farmers' Society , 

Boy(?r Valley Farmers' Ckib 

- Clay Farmers' Club- 

Dayton Township Farm.os' Club 

Peep C^^;ek Farmers' Club , 

Farmers' Club of Jefferi^on 

Farmers' Club of Humboldt 

Fanners' Club of Jofferpoa 



Marengo 

Maquoketa . . 

Bellevue 

Maquoketa . . 

Newton 

Fairfiel^ 

Iowa City. . . 

Iowa Cify 

Anamosa . . . 

Algona 

West Point. . 

Wai>cllo 

Wifiterset . . . 
Oskaloofia . . . 

Knoxville 

Marshall town 

Mitchell 

Albia 

Clarinda 

Brooklyn 

Mount Ayr. . 
Davenport . . 

Nevada 

Tama City . 

Bedford 

Afton 

IndianoTa. .. 
Washington 

Corydon 

Fort Dodge. 



Msrshalltowu . 



Almoral 

Homestead 

Bartlett 

Sandy ville 

Bethlehem . . . . 

Davenport 

Logan 

Liberty 

Clarksville 

Lyons 

Denver 

Lott'B Creek . . . 
Reoder^s Mills . 



loT'ra 

JaekHon 

JackHon . . . . 
Jack sou . . . - 

Janper 

Jefferson 

Johnson .. 
Job n;Hm .. 

Jonca 

KoRSUth .. 

Lee 

Louisa 

Madison . . , . 

Mahaska 

Marion 

Mar.shnil 

Mitchell .... 

Tvionroe 

Page 

Povv'eslieik .. 
Ringgold .... 

Scott - 

Story 

Tama 

Taylor 

Union 

Warren 

Washington . 

Wayne 

Webster 



Delaware . 

Iowa 

Fremont . . 
Warren . . . 

AVayne 

Scott 

Harrison . . 

Clark 

Butler 

Clinton 

Bremer 

Humboldt . 
Harrison . . 



*AgricTiltaral reports. 



ThoramJ. Talbott. 
C. E. Shattuck . . . . 
Wm. T. Wyukoop. 

W. Clark 

Thomas McCoid. .. 

Charlea David 

H. W. Lathrop 

C-aorf'-e Panl 

C. T. Lam«nri 

Ambrof-e A. Call. 

J. J. Bri.se 

James 8. Huik-7 .- 
C. B. Lf>throp 

F. L. Downiijg 

IL B. Lyn.Mu 

E. N. Chapin 

R. K. Crum 

John Clark 

lyaac Vanai'r^dol 

Alexander M- iga .. 
Levi S. Terwiilig:^r- 
Chauncey Krum. .. 

Davi.l Ciiild 

Jacob R^'edy 

JosiahLitteev 

N. W. KowcU 

A, IlaiJty 

Benj. McCoy 

John H. Chapman . 
N. H. Hart 



Thomas 3[ercer. . 



Robert McKcC . . . 
W. S. Belden. .. 
Samuel G. Smith 

AY. F. Major 

John J. V;;ughan 
John R. Shaffer. . 
M. W. Davis .... 

S. B. Paine 

J. D. Walworth . 
James IT, Warren 
B. F. Woodmon . 

F. Ti. Lacy 

D. E. CooDcr 

J. H. Green 

F. ChriL^tefel 

Wm. Bremner- . . 
8. H.Franklin.. . 

J. Vv*. Robb 

J. R. Morledgc . . 
O. F, Dorance... 

Aaron Cole 

W. U. Haight - . . 
Ram. S. S!afler.. 
A. M. Batchelder 
R. B. KinMl .... 
S. W. jVIoEkien-y 

A. Swan 

John TI. Hoi den . 
W. W. Thornas. . 
Isaac Gannoc 



E. N. Chapin.. 



N. G. Strickland... 
C. M. \Yinzenri(l- . . 
/\, P. Davenport. . . 

James Brown 

Benjamin T5rown .. 
^Y. E. Schimdt .... 

John Fry 

T. V. Harrison 

Shaurack Bon well. 

Jairus Wilcox 

M. Farrington 

Nelson Martin 

Stephen King 

lall. t Very 



J. B. Dunhnm ... 

John Beyer 

Wm. Alelcalf .... 
Fii Town send . . . 

P. P. Black 

F. Bein.-.. 

D. Michacil 

George Crawford 
Phil. L.Ebersold- 
Daiiiftl Conrad. . . 

T. Fountain 

T. Elhvood Colliui 

John Q. Jolly 

few. 



Robert MeKe^^ 


217 






H. B. GrifHri 


427 


] S.'S.' 




W. SimpS"2> 


12 


ISGo 




Ed. Lake 


48 


1864 




John A. Harrir^ 




1855 




George A, V/eils. . . 


373 


1S52 




M. V/. Davis 


4-2 


1867 


14 


A. D. Mordoff 


300 


1854 




Edwin Blake r-lce . - 


1, 260 


1855 




James H. Warren . 


' 120 


1855 




J. B. Lawson 


eoo 


] 550 




Jesse Tr.'i'Tis 


132 


IS&7 




V/. W. MeKnight.. 


100 


1 856 




S. G. Caster 


1 , coo 


1 852 




S. L. C>>iiinM 


."'25 


1858 




John Turner 


2T5 


1 R57 




J. P. Brush 


G2 


1858 




A. M. Gdtucr 


2T0 


1854 




J. R. Hinehm.an ... 


93 


] 865 




B. M. Trtibot 


310 


1865 




John T. \Vil)i;ur.;J. . 


70 


1859 




0. S. McNeil 


834 


1853 




T I e n r y Tj o y n 1 0 n . 


60 


1858 




J>. A. rld,lt. ........ 




*1866 




Wm. Mahan 


80 


1859 




W. IT. H. Norris... 


100 


1858 






200 


1654 








1856 




Joshua Prngh 


58 


1859 




E. E. Prusia 


55 


1866 




Geo. Giick 


20 


1865 


12 


T R Long 


15 


l'-^64 


10 


John Beyer 


300 


1860 




Jos.Hapier 


30 


1867 




Aaron Brov»'n 


19 


1866 




P. P. Black ....... 


40 


1866 






16 


1855 


600 


H. Reel 


22 


1862 


35 


George Crawford .. 


20 


1859 




C. H. Forney 


21 


1864 


16 


Alpheus Hunter . . . 


24 


1865 


20 


Y/"m. Beard 


9 


1861 


50 


Theo. J. Smith 


16 


1867 




Francif Miiierman . 


25 


1868 





List of comty and 



township dgneiiltural and horticultural societies^ c&c— Oontinued. 



SocietieB. 



Fanners and Mechanics' Club of Monticello 

PiirmerB^ Agricultural Society of Sonthport 

Farmers' Boys' Agricultural Society 

Frauklin Farmers'' Club 

Freeland Farmers' Club -"- 

Fulton Parmerg' Club 

Hnrria Grovo Farmers' Club T 

Hickory Grove Farmers' Awociation 

Jackson Township Farmers' Club 

Jefferson Agricultural Society.. 

Lansing German Agricultural Society 

Locust .Grove Fanners' Club 

Low Moot Farmers' Club and Library Association. . 

Maple Valley Farmers' Club 

Maysville Farmers' Chib 

Mount Pleasant Agricultural Club — 

Newbem Parmifers' Club 

Osage Fanners' Club 

Progressive Farmers' Club 

Richland Farmers' Club-. 

nichland Farmers' Club 

Bock Grove Agricultural and Horticultural Club . . . 

Salem Farmers' Club 

Scotch Grove Agricultural Society 

South Prairie Farmers' Club 

Soeiai Farmers' Club of Clarksville 

Springfield and Inland Crub 

Sugar Creek Farmers' Club 

Union District Agricultural Society. 1 

Union Farmers' Club 

Union Township Farmers' Club 

White Oak Point Agrlcaltnral ^Society 

Winfleld Farmers' Club 



Horticultural, 



PostofSce address 
of secretary. 



Keokuk Horticultnral Society 

Soaibwestem HoTtieoltaral Assoeiation. 



County. 



Monticello 

Promise City . . . 
Garden Grove .. 

Eldora 

Chariton ... 

Durant 

Logan 

Amity 

Anamosa 

Oswego 

Lansing 

Sandyville 

Low Moor 

Ida. 

Maysville 

Sand Springs... 

Newbern 

Wilton 

Mount Pleasant, 

Ottumwa 

Fontanelle 

Bock Grove — 

Salem 

Monticello 

Chariton ....... 

Clarksville 

York' Prairie... 

Wilton 

West Liberty. . 

Afton 

New York 

Indianola 

Davenport . 



Keoknk . . 
Clarinda. 



Jones 

Wayne 

Decatur 

Ilardcn 

Lucas 

Jackson — 
Harrison . . . 

Scott 

Jones 

Warren 

Allamakee . 
Warren . . . . 

Clinton 

Ida 

Franklin . . . 
Delaware . . 

Marion 

Muscatine . . 

Henry 

Wapello . - . 

Adair 

Floyd ..... 

Henry 

Jones 

Lucas 

Butler 

Cedar 

Cedar 

Cedar 

Union 

Wayne 

Warren 

Scatt 



Lee.. 
Page. 



President. 



A. H. Marvin.. 

L. T. Davis 

H. G. Stiles 

E. Kilgore 

L. S. Huntley 

Charles Trunkoy . 

F. T. Hill 

Charles Slier 

Anthony Waggoner 

D. Berge# 

Joseph Brewer . 
M. H. Wilson . . 
John L. Haskell 

A. J. Teall 

Samuel Carbaugh. . 
William L. Wright. 

S. S. Arnold 

P. Doran 

James Wright 

John It. Kerfoot . . . 
Milton Chapman. . . 

Edson Guylord 

J. W. Frazier 

John E. Holmes . . . 

G. W. Mitchell .... 

Alexander Glen 

John Cooper . . . 

John Leith 

Moses Vamey . . 

E. Cornwall 

Daniel Hare 

William Hutt... 
John Pollock ... 



Geo. O. Hilton 

Charles Reed 



Secretary, 



James Davidson . . 
O. W. Ileckethorn. 

R. D. Kellogg 

C. F. Clarkeo i 

N. W. Plymate..., 
C. W. Norton .... 

Jacob T. Stern 

J. Lapgheim 

W. C. Monroe 

J. M. Jaillite 

Herman Roese 

Wm. H. Schooley., 

B. R. Palmer 

M. G. Aldrich , 

Myron Carbaugh ., 

James Harper 

J. W. Whitlock. . . 
S. D. Stoddard . . . 

Wm. Hedge . , 

Isaac H. Page 

J. S Ewing 

W. P. Gaylord . . . 

David Burden 

John E. Lovejoy . . 

S. G. Rose 

J. C. Abbott 

C. A. Pound 

James H. Leech . . 

Alonzo Shaw 

W. T. Cornwall.. 

D. M. Clark 

B. Bilbo 

David Hardie , 



E. H. Wickersham. 
S. H. Kridlebaugh . 



Treasurer. 



M. M. Moulton ... 
O. W. Heckethorn 

S.P. McNeil 

John Peters 

Lottie C. Plymate.. 

Harvey Baker 

John Vore 

Fr. Milller 

William Jeffries . . . 

J. M. JaUlitte 

Landlin Haas 

Thomas Hoopes . .. 

B. R. Polmer 

M. G. Akfrich 

Henry White ,. 

iSamueFTibbitts . . 

P. Bucklew.. 

A. BuUocK 



Isaac H. Page . 



M. H. Nickerson- 

M. L. Crew 

M. H. Hutton . . . 

J. Sheppard 

Edwin Fowle 

I. W. Stanton 

C. F. Healy . 

Samuel E. Arter. 

L. B. Clark 

J. B. Hatten 

W. A. Bberman . 
John Little 



Henry Weyand. - 
Joseph CaUkcart . 



No. of members. 

1 


Dato of organisa- 
tion. 


No. of volujnesin 
library. 


400 


1866 


330 


15 


1863 




68 


1867 




10 


1859 




36 


1666 


12 


106 


1867 


3 


20 


]@66 




29 


1860 


262 


40 


1867 




31 


1866 


9 


41 


1863 




17 


186G 


15 


30 


1862 


320 


10 


1866 


30 


25 


1865 




28 


i866 




20 


1867 




28 


1863 


12 


70 


1865 


50 


20 


1866 


40 


8 


1862 




150 


1S67 




47 


1866 




54 


1855 




10 


I860 


8 


27 


1868 




32 


3863 




39 


1857 




234 


1859 




£6 


1863 




50 


1865 




32 


1864 




38 


1858 




25 


1859 


50 


30 


1860 


50 



KANSAS. 

COUNTY SOCIKTIES. 

AgruyidturdL 

Brown Connty Agricultnral Society 

Crawford County AgricuHuzal, Horticultural, and Me- 
chanical Society. 

Franklin County Agricultural Society 

Johnson County Agricultural and Mechanical Association 

Marshall and Washington County Agricultural and Me- 
chanical Society. 

Os »ge County Agricultural Society 

Horticultural. 

Leavenworth County Horticultural Society , 

TOWNSHIP SOCIETIES. 
Agricultural. 

Crescent Hill Agricultural Society 

Farmers and Mechanics' Association 

Farmers" Club of Gardner 

Hesper Fiirmers' Club 

Oasawatomie Agricultural Society...? 

Springdalo Farmers' Club 

Wnahington Agricultural, Horticultural, and Mechanical 
Asbociation. 

Wyandotte Library Association 



KfJNTUCKY. 

COUNTY SOCIETIES. 

Agricultural. 

Bourbon County Agricultural Society 

Clark Couuty Agricul;ural*Society -. 

Harrison Coimty Agricultural and Mechanical Association 

Lincoln County Farmers' Club - 

McCracken Couuty Agricultural and Mechanical Ass'n 

Nelson County Agricultural Association 

Scott County Agricultural and Mechanical Association 

Shelby County Agricultural and Mechanical Association.. 
Warren County Agricultural and Mechanical Association . 
Woodford County Agricultural and Mechanical Associat'n. 



Hiawatha . . . 
Oato 

Ottawa 

Olathe 

Maryaville... 

Burlingame . 

Leavenworth 



Ossawatomie 

Clinton 

Gardner 

Eudora 

Ossawatoraie 
Springdale .. 
Watbena . . . 

Wyandotte . . 



Paris 

Winchester 

Cynthiana 

Stanford 

Paducah 

Bardstown 

Georgetown 

Shelbyville 

Bowling Green 

Versailles 



Brown . . . 
Crawford 

Franklin . 
Johnwn , 
Marshall . 

Osage ... 



Leavenworth . . . 



Miami 

Douglass 

Jolinson 

Douglass 

Miami 

Leavenworth 
Doniphan . . . 

Wyandotte . . 



Bourbon .. 

Clark 

Harrison . . 
Lincoln ... 
McCracken 

Nelson 

Scott 

Shelby .... 
Warren - . . 
Woodford . 



S. Si)cer 

E. Brown 

W. L. Harrison 

John Lilow 

J. Wcisback... 

H. H. George .. 



J. 0. Walkinahaw". 



R. Smith ..... 
J.C. Steele ... 
W.M.Shean.. 
A. J. Jennings 

T. Roberts 

D, F. Walker . 
S. Hatch 

A.Beatty . ... 



B. I. Clay 

J. P. Gay 

L. Desha 

J. S. Murphy , 

G. Kay 

N.G. Thomas. 
J. S. Sinclair. 
A. Middleton , 
P. L Potter . . , 
F.P.Ebiltead 



RM. Motrin... 
. Wm. Roberts . . 

H. T. Welsh... 

J. L. Wines 

J. W. Bollinger 

Peter Kirby . . . 
S. J, Darrah . . . 



W. H. Berkey 
E. G. Macy . . . 
W. L Bige!ow. 
Wm. Stroud - . 
% Q. White . . . 
&.'F. Evans . . 
B. Harding . . . 

B, P. Hoisler. . 



B. F. Pullen 

J. P. Herndon . . . 

J. Q. Ward 

H. T. Harris 

T. V. Glass 

J. D. Wickliffe... 

H. L. Parks 

L.W. Smith..... 

J. L. McLure 

W. D. Gay 



Ira J. Lacock 
Wm. SUteler . 

G. S. Holt . . . , 
J. R. Brown .. 
F. Schmidt . . . 

H. D. Preston 
S. J. Darrah . , 



C. Barnard 

G. W. Umbarger 

W. J. Ott , 

John Conger — 

C. Barnard 

C. H. Chapin , 

J. J. Mai*kham. . 

J. C.Welch , 



Wm. Mitchell... 

R. N. Win a 

L. Van Hook . . . 
B. W. Dunn . . . . 

J.F. Kabb 

J. W. Muir 

R. C. Adams 

J. A. Middleton . 
J. D. Duncan . . . 
L. Sublett 



97 

^ 26 

100 
250 
174 



44 



24 

25 
75 



4G 
23 



86 



800 
125 
_200 
52 



1864 
1867 

1866 
1866 
1864 

1857 



62 
35 
255 
100 
250 



1866 
1866 
1864 
1866 
1868 
1868 
1866 

1867 



1838 
1660 
1856 
1868 
1866 
1866 
1865 
1859 
1867 
1866 



40 



50 



100 
7 



51 

565 



" Agrieultnral Reports. 



List of county and township agrtctUtural md horticultural societies, &c, — Continued. 



Societies. 



Post office address 
of secretary. 



President 



Secretary. 



^ TOWIfSHIP BOCIj^TIES. 
Agricultural. 

Farmers' Oinb of Central Keoftacky 

Henderson Agricultural Society 

South EentHcky Fair G-round Association 

SQUtliem £entcieky Frait-grewers' Society 

LOUISIANA. 

- ^ TOWI^IP SOCIETIES. 

Agricultural, 

AgricalttLral and Industrial Gorpemtlon of North Louisiana 

Mechanics' and Agricultural Fair Association 

Silver Creek Agricultural amd Horticxiltural Society 

Washington Agricultural and Horticultural Society 



Lexington 

Henderson 

Glasgow 

Bowii&f Oreen 



Wxaxoe 

New Orleans . 

Osyka 

...do 



Fayette . - . 
Henderson 

Barren 

Warren 



Wachit^i 

Orleans 

Pike county, Miss. 
do 



MAINE. 



COUNTY SOCIETIES. 



Agricultural. 

Amh-oscpogghi County Agricult'l and Horticult'l Society. 

Cnmberlund Ccunty Agricultural Society - 

Fraaklra C<«iiBty Agricultural Society 

Kenaebec County Agricultui^ai Society 

LinwrfnOoHuty Agi'icuHural and Horticultural Society. .. 

Oxford CouiMy Ai^ricoltaiiBl Society 

Booataquitf Cotmty Aflrrieiiliund sts^A Hortiealtnnil Society 

TOWNSHIP SOCIETIES. 
Agricultm^d. 

""K^hiiia Agricultural Society 



Lewiston 

WegtGorham 

Fannington 

Bast Wiathrop . . . 

Vi^aldoboro' 

Norway 

Foseroft 



Androscoggin 

GttBaberland 

Franklin 

Eenaebec 

Lincoln 

Oxford 

F}«c«taqai8 



J. J. Hayden — 

John Funk 

Z. R. Huggins... 
J. T. DKHialdson 



J, P. Stubbs . . . 

I. N. Marka 

W. Smith 

H. W. L. Lewis . 



J. M. Tipton 

P. Sasseen 

W. L. Porter 

Andrew FMigo 



J- Gr. Ri*hardBon . 

T. G. Rhett 

Wm. Shilling 

T. E. Tate 



Z. A.Gilbert... 
Moses Fogg ■ . . 

E. Staptes 

£.O.Beaa 

T. Simmons . . . 
A. D. White... 
A. A. BobiQSOB 



D. S. Coleman 

G. Green 

J. E. Gorin . . . 
L. L. Coofce... 



G. Chamberlain. 

T. G. Rhett 

B.F.Ell2ev 

J.J. Alfcrd 



Dirigo. 



Kennebec Caleb Jones 



W. R. Wright 
S.DiBsley..., 
P.P. ToftB .. 
D.Cargill .... 
W. S. Brown . 
Elliott South . 
LyaqtaB Lee,. 



J. W. Jacob . . 



D. Farrar . . . 
J.C.Noyes.- 
W. Week*... 
J. P. Jfldkuson 

J. Bodge 

Elliott £mith 
Lyaium Lee. . 



J. C. Varney. 



123 

190 



79 

700 
10 
13 



3-il 
WO 
400 
385 
600 
300 
17iJ 



30 18ff? 



-Efist Somerset Agricultural Society 

Hancock Agricultural Society 

Kennebec Union AgricuUnral anfl Horticultural Society. . 

Norridgewock Farmers' Club 

^orth Kennebec Agricultural Sociely 

North Waldo Agriculturul Society..". 

Penobhcot and Aristook Union Agricultural and Horticul 
tural Society. 

Peuobficot Sheep-keepers' Association 

Sagadahoc Agricaltural and irorticuUural Society 

Sharpleigh and Actou Agricultural Society 

Weat Oxford Agricultural Society 

'"VVest Ponobbcot Agricultural Society 

~ "West Washington Agricultural Society 

WLIton Farmers and Mechanics' Club 

Horticultural. 



Bangor Horticultural Society 

MASSACHUSETTS. 

COtNTY SOCIETIES. 

Agricultural, 

Barnstable County Agricultural Society 

Brifltol County Central Agricultural Society 

Essex County Agricultural Society 

Franklin County Agricultural Society 

Hampden County Agricultural Society 

Hampshire County Agricultural Society 

Norfolk County Agricultural Society 

Plymouth County Agriculturul Society 

Worcester County Agricultural AiiHOciatioa 

HorticulturAl. 



Worcester County Horticultural Society 

TOWNSHIP SOCIETIES. 
Agricultural. 

Aniesibury and Salisbury Agricultural and Horticultural 
Society. 

Berkshire Agricultural Society , 

Beruardyton Farmcrb' Club 

Bolton Agricultural and Mechanical Association , 

Chelinnfi)rd Farmers' and Mechanical Association 

Concord Farmers' Club 



Hartland 

Ellsworth 

Gardiner 

Norridgewock . 

Waterville 

Unity 

Patten 

Bangor 

Topssham 

Acton - 

Frycburg . . 

Kenduskeag . . . 

Columbia 

EastWiltou... 

Bangor 



Barnstable . 
Fall River.. 

Dan vers 

Greenfield . 
Springfield . 
Arahorflt ... 
Dedham ... 
Bridgewater 
Worcester . 

Worcester . 



Amesbtiry 



Pittsfield 

Bernardfitou . 

Bolton 

Chelmsford . . 

Concord 

* Small. 



Someraet . 
Hancock . . 
Kennebec 
Somerset - . 
Keuuebi-c . 
Waldo . . . . 
Penobscot 



..-.do. .. 
Cumberland 

York 

Oxford .... 
Penobscot 
Washington 
Franklin . . 



Penobscot 



Barnstable 

Bristol 

Essex 

Franklin . . . 
Hampden 
Hampshire 
Norfolk . . . 
Plymouth 
Worcester . 



Worcester 



Essex 

Berkshire 
Franklin . . 
Worcester 
Middlesex . 
...do 



J. Roweli 

J. P. Langdou . . 
Wm. H. Merrill . 
Edward Rowe.. 

T.S. Lang 

J. Fowler, jr 

Jacob Sanders.. 

J. S. Bennock . . . 
W. P. Walker . . 

H. Bodwell 

James Walker. . 

E, F. Crane 

John Plummer . 
L. Adams 



J. C. Westou., 



F. H. Dewey . 



R. Goodman 

John Sander.son . 
S, W. Houghton . 
T. J. Pinkham . . . 
W. H. Hunt 



T.Puiier.... 
S. WasBou. . 
Sumner Smiley 
Edward Stone. 

D. R. Wing 

Eli Vickery 

Luther Rogers. 



D. M. Dunham. 
G. A. Rogers - .. 
J. B. Ricker - . . 
D. L. Lamson . . 
T. P. Batchelder 
J. L. Buekuam . 
D. Fletcher 



N. Crocker . . . 
N. £)urfee .... 
W^m. Sutton . . 
T.J. Field.-.. 
G. D wight... . 
L. Stockbridge 
M. P. Wilder.. 
C G. Davis... 
S. H. Howe... 



A. L. Simpson . 



G. A. King 

Robert Adams 
C. P. Preston , 
E. E. Lyman. . 
J. N. Bagg . . . 
O. G. C^^uch . . 

H. O. Hiidre'ih 

L. Keith 

C, JI. Miie.s . . . 



A. J. Moon ..... 

Moses Hale 

Cyrus Libbey. . . 
Cbas. Barker . . . 
Ira H. Low. . . 
Eli Vickery..'... 
J. S. Hcill 

D. M. Dunham. 
A.G.Poland ... 
Thomas Low... 

T. C.W^ard 

T. P. Batchelder 

H. C. Hail 

D. Fletcher 



B.W.Lincoln i F. W. Paine , 



George Turner ! W. H. B. Currier...; A. Sawyer ... 



J. E. Merrill I U.M. Picrsou . . . . 

j Uenry Slater 

Lyman IJoova i S. W. Houghton 

D. B. l^]merr,on ; Joseph Reed 

Minot Pratt ! Elijah W^ood ... . 



J. E. Godfrey . 



W. Cbipmao. ., 
S. A. Doau ... 
E. 11. Pays on . 
E. E, Lyman . 
J.E. Russell.. 
O. G. Coucb - . 
C. C. Churchill 

L. Pardons 

C. M. Miles . . . 



140 
497 
300 
31U 



11Y2 
81 
GOO 

fJ5 



200 



273 
650 
1, 100 
J, 700 
1,014 
1 , 027 
1,412 
1,017 
1,200 



1832 
1859 
1860 
1S58 
1847 
1861 
1853 

1803 
1848 
J 8o7 
1851 
1855 
IKjO 
1853 



1S19 



1311 
1'8C0 
1818 
1850 
1844 
1849 
184y 
1819 
181S 



800 ! 1840 



403 1856 



1811 

18(K) 
1850 
1850 
1853 



182 



30 



(t) 
i, 000 



o 

o 



o 

H 

o 



O 
o 

w 

H 



C;5 



1,00-:} 



Idst of county and toivnsMp agricultural and Ixorticultural societies^ &c, — Continued. 



Societies, 



Danvers Farmers' Club 

Eastern Ilampdcn Agricultural Society 

. East llamptou Farmers' Club 

Farmers' Club of Rutland 

Greeu field Farmors' Club 

Grotou Farmers and Mechanics' Club 

Hampyhire, Fraukliu, and Hampden Agricultural Society. 

Harvard Farmers and Mechanics' Association 

Hingham Agricultui al and Horticultural Society 

Holden Farmers and Mechanics' Club 

Hoosac Valley Agricultural Society 

Housatouic Agricultural Society 

Hubbardstou Farmerb' Club 

Lee Farmers' Club 

Leominster Farmers and Mechanics' Club 

Lexuigton Farmers' Club 

Martha's Vineyard Agricultural Society 

Middlesex Agricultural Society 

Middlesex, Korth, Agricultural Society 

Middlesex, South, Agricultural Society 

Milford Farmers' Club 

Milton Farmers' Club 

Nantucket Agricultural Society 

North Heading Farmers and Mechanics' Club 

North Stockbridge and Lenox Farmers' Club 

North Wrentham Farmers' Club 

Quincy Agricultural Library Association 

-Southborough Farmers' Club 

South Deerheld Farmers' Club 

Stafford's Hill Farmers' Club 

Sunderland Farmers* Club 

Swansira Agricultural Library Association 

Union Agricaltural Snciiity 

Walthani Farmers' Club 

Westborough Agricultui-iil Society 

West Newbury Farmers' Club 

Whately Farmers' Club 

Vv'orcester, North, Agricultural Society 

Worcester, Southeast, Agricultural Society 



P.08t office address 
of secretary. 



Danvers 

Palmer 

East Hampton 

llutland 

Greenfield 

Grotoii , 

Northampton , 

Harvard 

Hingham Centre. . 

Holden 

North Adams 

Great Barrington . , 

Hubbardston , 

Lee 

Leominster 

Lexington , 

West Tisbury 

Concord , 

Ijowell 

Framingham 

Milford 

Milton , 

Nantucket 

North Reading 

Lenox . - 

North Wrentham . 

Quincy 

Southborough 

South Deerfield... 

South Adams 

Sunderland 

Swansea 

Blanford 

V/althara 

Westborough . . . . 

Newburyport 

Whately 

Fitchburg 

MUford 



County. 



Essex 

Hampden 
Hampshire 
Worcester 
Franklin . 
Middlesex 
Essex .... 
W^orcester 
Plymouth 
Worcester 
Berkshire . 
...do. ... 
Worcester 
Berkshire 
Worcester 
Middlesex 
Dukes . . . 
Middlesex 
...do. ... 
...do. ... 
Worcester 
Norfolk . . 
Nantucket 
Middle.'^ex 
Berkt-hirs 
Norfolk . . 
do 



W" orcester 
Frauklin . 
Berkshire 
Franklin . 
Bristol ... 
Hampden 
Middlesex 
Worcester 

Essex 

Franklin . 
Worcester 
....do. ... 



W.W.Cross... 
G. A. Clark.... 
G. A. Putnam.. 



Daniel Needhani 
M. J. Smith..., 
F. A. Willard. 

A. Fearing — 
Charles Flagg 

B. F. Mills .... 
M. S. Bid^vell . 
L. Williams, jr 



Wm. Tilton . .. 

]i. Heed 

II. Vincent 

A. Gage 

Asa Clement . .. 
T. J. Damon. . 

J. E. Fames 

C.Breck 



C. P. Howard.. 

E. J. Dunning. . 
Daniel Rounds. 
R.B. Lenchars. 
H.Wilson 

F. Bartlett 

A. Wood 

N. A. Smith. , . . 
Seth Brown ... 

G. C. Gibbs.... 
C. A. Welch . .. 
Charles P. Rico 
A. L. Moore . .. 
E. Bardwell ... 
E. T. Miles - . . . 
W. Knowlton.. 



Secretary 



Andrew Nichols . . . 

J.F. Holbrook 

L. L. Weight 

C. A. Henry 

A. K. Warner 

J. H. Bourn 

A. P. Peck 

T. Bull 

Fearing Burr 

D. F. Parmenter . .. 

W. W. all up 

H. T. Robbins .... 

M. C. AVhceler 

T. D. Tha!o]n>r 

J. Brons m 

H. Holmes 

D. A.Clcavcland... 

J. B. Mooro 

J. P, Varnum 

J. W. Brown 

i A. Mead 

I A. K. Teele 

! Alex. Macey, jr 

j D. G. Abbott 

W. D. Cortiss 

\ D. Sharp 

John J. Glover 

D. W.C. McMasters- 

IL Severance 

S. W. Lincoln 

John 1^1. Smith 

N. B. Gardner 

P:. W.Boise 

L. P. Frost 

B. B. Nourse 

E. Gardiner 

J. M. Crafts 

L. H. Bi udford 

A. Mead 



Andrew Nichols . 

L. Dimock 

L. L. Wright 

C. A. Henry 



A. Spaulding 

H.K. Starkweather. 

L. Sawyer 

J. H. French 

J. II. Gleason 

S. Burlingamo 

J. Dewey, jr 

M. C. Wheeler 

D. Dresser 

E. K. Knapp 

W. D. Phelps 

G. Luce 

R. Barre't 

H. A. Fkdding 

C. 3. VVhitmore 

B. Leland 

C. Breck 



D. G. Abbott 

H. B. Wellington.., 

A. C. Tavlor 

John O. Holden... , 

Franklin Este 

H, "Severance 

J. B. Farnum 

John ]M. Smith 

J. E. Eastabrooics . , 

L.R. Nye 

Jonas Clark 

B. B. Nourse 

C. Rogers , 

L. Cooley 

T. C. Caldwell 

A.C. Fay 



26 

ir;o 

29 

40 
159 
400 
115 
580 
60 
265 
1,251 
4-3 
GO 
178 
30 
159 
I, 500 
675 
729 
200 
20 
150 
100 
92 
52 
50 
106 
17 
25 
40 
30 
109 
151 
3G0 
30 
52 
032 



1862 
1856 
1858 
1863 
1856 
1855 
1818 
1850 
18ff 
185' 
1660 
1842 
1860 
I860 
1851 
1854 
1853 
1794 
1855 
18.54 
1859 
1860 
1850 
1861 
1853 
1859 
1860 
1860 
1864 
1862 
1851 
1866 
1859 
1857 
1839 
1856 
1860 
1850 



150 



200 
40 



150 
309 



400 
50 



320 



300 
200 



129 
50 



125 
300 



COO 



MARYLAXD. 



COUNTY SOCIETli:s. 
AgricuUural. 

Moiitffouiei-y Coiiuty Agricultunil Society 

Washingtou County Agiicultural and Jit'cluiuical Society. 

!^ TOWNSHIP SOCIi'.TlES. 

S\ ■ ■■ ' 

Agricultural. 

Afericultural Society for the Eastern Sliore 

ranuers' Club of Sandy Spring 



Ilorlicuhnral. 
Sawdy Spring Ilcrticnltural 5jociety 

ikiiciiiOAis:. 

COUNTi' SOCIKTil'S. 
Agrxcultnrcd. 
Dairy County Agricultural Society. 



Tlockville . 
Hagerstswn . 



Easton 

Sandy Spring 



Olney 



i 



lienien County Agricultural Society 

llranch County Agricultural Society 

-^'Callioiiu County Agricultural Society 

Caas County Agricultural SociL'ty . ..* 

Clinton County Agriculturiil Society 

Eaton County Agricultural SociL-ty 

Genesee County Agricul-ural SocJe^y 

Ceneyce County Sbeep-bret'dersand Wool -growers' Ass'n. . 

Gratiot County Agricultural Society 

"ttnLsdale County Agricultural Socit-ty ' 

Ionia County Agricultural Society 

Jackson County Agricultural Society 

Kent County Agricultural Society 

Lenawee County Agricultural Society 

Livingiiton County Agricultural Society 

Macoirb County Agricultural Society 

Monroe County Agricultural Society 

Oakland County AgricuUural Society 

Ontonagon County Agricultural Society 

Ottawa County Agricultural Socit^ty. .* 

Vau Kuren County Agricultural Society 

Washtenaw County Agricultural and Jlorticult'l Society. . 

TOWNSHIP SOCll'/ilii'S. 



Agricultural. 
Batvie Croek Agricultural iind ?.!ecbfinical Societv. 



Hastiufj.s . . 

Niles 

Co Id water 
Marshall .. 
Cassapolis - 
St. John's.. 
Charlotte.. 



...do 

Ithaca 

Hillsdale 

Ionia 

Jackson 

Grand Rapids . 

Adrian 

Howell 

Ronioo 

Monroe 

Poutiac 

Ontonagon 

Lam out 

Paw Paw 

Ann Arbor 



. .. Battle Creek Calhoun... 



Montgomery . 
Washington . . 



Talbot 

Montgomery 



Montgoinery , 



r)arry ..... 
Hcrrien. .. 

Branch 

Caihoun. . . 

Caas 

Clinton 

Eat'ni 

Genesee . . . 

....do 

Gratiot .... 
Hillsdale . . 

Ionia 

Jackson . . . 

Kent 

Lenawee . . 
Living^;ton 
Macomb. . . 
Monroe — 
Oakland .. 
Ontonagon 
Ottawa ... 
Vau Buren 
Washtenaw 



J. II. Bradley , 

D. Brumbaugh 



Edward Lloyd - . 



F. Miller . 



A. Ryerson . . . 

Wm. Bort 

A. Chandler . . 
E. D. Beach . . 
Israel Uall-... 
J. T. Hollister. 

D. B. Hale.... 

E. W. Hi.^ing.. 
Charles Pettis. 
W. W. Comstock, 
Goodwin Ho%var< 
J. B. Hutching . . 

J. DePuy 

L. S. Scran ton. . 

A. S. Berry 

K. W. Bingham. 
G. W. Phillip.s .. 
Ira R. Groavenor 
L. Woodward 
G. C. Jones- .. 
T. B. Lillie.., 

F. M. Manning 
C. Wheeler . . , 



J. D. Adams 



W. V. Bouic.... 
E.M.Mobley ... 



E. L. F. Ilardcastle. 
R. T. Bentley 



Mrjj.M. B, I\ragru dor . 



J. Jt. Nevins . . . 
J. B. Fitzgerald 
J. II. Beccli. .. 
F. W. Diekey 
D. M. Howoll , 
Robert Smith. 
T. D. Green . . 
F. li. llaukin . 

do 

W. E. Win ton 

F. M. Tlolloway 
W. D. Arnold. 
Pi. Porter 

( ). II. Sinionds 
J. I. Knapp . - . 

A. Tooley 

C. F. Mallary . 
S. G. Clarke . . 

G. W. Brock.. 
T. J. LaKier... 
RuHsell Baxter, 
O. n. P. Sheldon 
N.M. Schoff .... 



P. n. Emerson . 




George Peter. 
G.F. Heyser.. 



W. M. Ilollyday. . 



S. 0. Prindle. 
M. H. Landou 
L G. JNIiles ... 
C. P. Dibble . 
C. n. Kii)grfbnry 
B. H, Boers.... 

E. A. Foote 

Oren Stone 

....do 

E. Crosby 

I). Beebo 

J. W. Loomis . . 
G. W. Kennedy 
J;ihu Porter ... 

B. S. Berry .... 
L. C. Smith.... 
A. W. Sterling. 

C. Ives 

E. B, ConiKtock 

L. Johnson 

J. Luther 

E. G. Butler . . . 
J. T. Swathel . . 



Geo. P. Burrall.. 



500 


1846 




200 


ISyfJ 




13 


1819 




15 






20 


1863 




3.j0 


1 If 51 




600 


1850 




525 


1851 




eoo 


1810 


"'366 


500 


1851 




400 


1 &5fJ 




645 


1855 




] , 1 ;l'3 
61 


1859 
1805 




200 


1800' 




125 


1851 




15i3 


1800 




1, 000 


1852. 




147 


1840 




1, 000 


1850 




500 


1853 




400 


1850 




487 


1849 




1,000 


1807 




100 


18ti7 




300 


1850 




353 


1851 




1,050 


1848 




],200 


1330 





List of county and toivnshi]) agricultural and horticultural societies^ &c, — Continued. 



Socioties. 



Excolsior Agricnltural Society 

Farniera and Mechanica' Aesociation , 

Parmerg, Mechanics, and Stock Breeders' Association. 

German Agricultuj al and Horticultural Society 

Hariland Farmers' Club 

Plymouth Farmers and Mechanics' Club 

Volinia Parniers' Club 

XJuiou Farmers' Club 



Horticultural. 

Adrian Horticultural Society 

Ladies' Horticultural and Industrial Association 
Lake Shore Horticulturtd Association 



MINNESOTA. 
COUNTY SOCIETIES. 

Agricultural. 

Blue Earth County Agricultural Society 

Brown County Farmers' Association 

Carver Coimty Agricultural .Society 

Faribault County Agricultural Society 

Fillmore and Mower County Agricultural Society 

Freeborn County Agricultural Society 

Goodhue County Agricultural Society 

' Hennepin County Agricultural Society 

Houston County Agricultural Society 

Lb Sueur County Agricultural Society 

Monongalia County Agriculraval AsBociation 

Mower County Agricultural Socit'ty 

Olmsted County Agricultural Society 

.Kice County Agricultural Association 

Sibley County Agricultural Society 

Watonwan County Agricultural Society 



Post office addresa \ 
of secretary. 



County. 



Greenville. 
Pinckney . 
Joneaville . 
Lan.<3ing. 
Hartland . . 
Plymouth . 
Volinia . .. 
Marshall . . 



Adrian , 

Battle Creek 
Spring Lake, 



Mankato , 

New Tj Im , 

Carver 

Winnebago City 
Spring Valley . . . 

Albert Lea 

Bed Wing , 

MniTieapolis . 

Caledonia , 

Cleveland , 

Burbank , 

Lansing , 

Rochjcester , 

Faribault 

Henderson 

Madelia 



President. 



Montcalm . 
LivingHton 
Hillsdale 
Ingham ... 
Livingston 

Wayne 

Cass 

Calhoun... 



Leenawee . 
Calhoun ... 
Ottawa 



Blue Earth 

Brown 

Carver 

Faribault 

Fillmore 

Freeborn 

Goodhue 

Hennepin 

Houston 

Le Sueur 

Monongalia 

Mower 

Olmstead 

Rice 

Sibley 

Watonwan 



M. C. Wathins 
Tate Watson . 
W. T. Baxter. 
Ernest Heildt., 
E.J. Hardy.., 
H. O. Hanford 
M. J. Gard... 
L Hammond ., 



A. Sigler 

Mrs. G-. Beardsley . 
J. H. Newcomb... 



II. W. Perry . . 

Ig. Rinauts 

H. P. Henning. 
L. W. Brown.. 
Wm. Chatfield. 

E. C. Stacy 

Emery Purdy ., 
G. W. Irwin... 
D. L. BueU.... 
A. K. Maynard 
James Tuttle.. 

A. B. Vaughan 

B. P. Perry 

Cb.as. Wood — 
J. C. Stower ... 
S. P. Driggers. 



Secretary, 



W. Divine 

C. M. Wood 

G. C. Munro 

J. Baumgrass 

L D. Grouse 

T. T. Lyon 

H. S. Rogers 

L. S. Hammond . 



J. Helme3 

Mrs.E.A.Tomlinson 
W.G.Sinclair.. 



Daniel Buck 

Jno. Kaula 

H. F. Henning... 

J. H. Welch 

L. W. Allen 

Samuel Eaton . . . 

T. R. Brill 

D. W. Albaugh.. 
N. E. DorivaL... 

W. H. Hall 

J. L. Whitla .... 
P. D. Vaughan . . 
J. A. Leonard . . . 

R. A. Mott 

N. E. Nelson 

W. W. Murphy.. 



R. R. Cook 

R. C. Barnum . . . 
E. O, Grosvener . 

P. Krau.«j 

E. G. Smith 



1. N. Gard.... 
W. P. Slant., 



W. Owen 

Mrs.II.G.Champion 
G. Seagrove 



Miles Porter , 

It. Mandefeld , 

E. Rensfer , 

A. Bonwell , 

I. N. Cnmmings 

Samuel Eaton 

Wm. Featheretone, 

O. B. King 

D. N. Gates 

R. G. Rhodes 

C. E. Lien , 

S. Smith 

H. Loorni.s 

R. A. Mott 

Adam Buck 

A. J. Nicholson 



534 
180 
200 
10 
84 
40 
40 
20 



35 
240 
98 



200 
12 
32 
50 
40 
50 

100 
15 
15 
90 

100 
80 



1865 
1863 
1860 
1866 
1867 
1856 
1865 
1867 



1851 
1666 
18C6 



1859 
1864 
1856 
1658 
1855 
1861 
1863 
1853 
1867 
1866 
1866 
1863 



CO 



140 
1.57 
16 



1857 
1863 
1666 



TOWNSHIP SOCIETIES 



Agricultural. 

Ci'ow River Agricultural Society , 

Faribault Fruit Growers' Club , 

Farmers' Chib of Tlolliiig Srone , 

Farraers' Club of School District No. 31 , 

Forestville Farmers' Club , 

..^-'Goodhue Farmers' Club 

IlillHdale A^rrieultural and Horticultural Society, 

Kelso and Sibley Agricultural Society , 

Lake Prairie Agricultural Society , 

Winnesota Lake Agriculiural Society 

ricasant Valley Farm»,Ts' Club , 

Koseuiount and Lebanon Union Club , 

Sliieldsville Agricultural Club , 

Union Agricultural Society , 

"VYaconia Agricultural Club , 

"SVarsavv Farmers' Club ^ 

W eils Agricultural and Horticultural Club 

MISSISSIPPL 



TOWNSHIP SOCIETY. 
Agricultural. 
Sardis Agricultural and Mecbanical Society. 

MISSOURI 



COUNTY SOCIETIES. 
Agricultural. 

Boono County Agricultural and Mechanical Association... 

Callaway County Agricultural Society 

Cass County Agricultural and Mechanical Association 

Clark County Agricultural Society 

Clay County Agricultural and Mechanical Association 

Cole County Agricultural and Mechanical Association 

Gentry County Agricultural Society 

Howard County Agricultural and Mechanical Society 

Jefferson County Agricultural and Mechanical Association. 
Lawrence County Agricultural and Mechanical Society... 
- JMoutgomery County Agricultural and Mechanical Society. 

Pike County Agricultural and Mechanical Society 

Schuyler County Agricultural and Mechanical Society 

Warren County Agricultural and Mechanical Society 

Washington County Joint Stock Agricultural and Mechan- 
ical Society. 

Webgier County Agricultural and Mechanical Society.... 



Rockford 

Faribault 

Minnesota City. 

Stockton 

Forestville 

Goodhue 

Stockton 

Sibley 

St. Peter 

Minnesota Lake 
Cannon Falls... 

Rosemount 

Shieldsville 

Sraithfield 

"Waconia 

Warsaw 

Faribault 



Sardis., 



Columbia 

Fulton 

Harrifionvillo . . 

Ashton 

Liberty 

Jefferson City . 

Albany 

Fayeite 

Pevely 

Mount Vernon. 

High Hill 

Ashley 

Greentop 

Warrentou 

Potosi 



Marahfield. 



Wright 

Rice 

W^inona 

Winona 

Filmore 

Goodhue . . . 

Winona 

Sibley 

Nicolet 

Faribault... 
Goodhue . . . 

Dakota 

Rice 

Wabashaw . 

Carver 

Rice 

Rice 



Panola 



Boono 

Callaway 

Cass , 

Clark , 

Clay 

Cole 

Gentry 

Howard 

Jefferson 

Lawrence — 
Montgomery - 

Pike , 

Schuyler 

Warren 

Washington . , 



Webster , 



Wm. Sleight.... 
R. A. Mott 

C. C. Chapman 

Oct. Church 

Hon. W. Meighan . 

Francis Tether 

Jabez Churchill 

A. Delger 

Bernard Fay 

John Stepbeinson .. 

John Ryding 

M. H. Sullivan 

Joseph Hagerty . .. 

G. G.Dawley 

F. Hassenstab 

D. M. Weat 

Thomas Kirk 



J. F. Simmone., 



J. S. Clarkson . . . 

C. A. Bailey 

J. Thompson 

C. W. Meyhew . . 

M. Miller 

J. T. Rogers 

L N. Morris 

J. F. Williams... 

D. W. Bryant . . . 

J. D. Allen 

Jacob See 

W. K. Biggs 

D. Wella 

L E. Yocum 

a. B. Cole 



D. R. Farnham.. 

A. McKinstry 

R. Pike, jr 

J. Dolworth 

J. N. Graling .... 

H. Lowater 

Jno. A. Moore 

A. Delger 

Thos. liughes 

O. W. Slafter.... 

Jno. Greaves 

Jno. Oilman 

A. Delaney 

B. C. Leveridge.. 
Louis Gotthelf... 

C. de Bruyn Kops 
J. R. Brown , 



R. W. Currier 

L. Ruggles 

E. Chapman 

John Hart 

Hon. M. J. Foster 
T. M, Lowater . . . 

J. H. Lock 

T. F. Phillips 

D. Croner 

E. E. Warren 

J. W. Gray....... 

E. W. Felton 

J. Hagerty 

John ilullins 

J. Behrenfeld 

Geo. Daws 

Thos. Owings 



R. W. Crump | ^Y. H. Wall . 



J. M. Samuel 

Isaac D. Sncdecou. 

W. J. Terrell 

O. F. Ensign 

A. J. Calhoun 

J. C. Watson 

C. G. Comstock 

C. H. Stewart 

Wm. S. Jewctt 

J. H. Woods 

S. S. Nolin , 

W. H. Purse 

John B. Glaze 

C. E. Peers 

G. B. Clark 



W. Bama W, J. Bodenhamer. 



J. C. Orr 

W. H. Bailey.... 
J. H. Williams... 
J. T. Caldwell... 
J. G. Adkins 

C. F. Lohman . . . 
M, M. Embrie.... 
J. M. Marmaduke 

L. J. Rankin 

W. W. Wright .. 

D. F. Knox 

S. A. Bryant 

Jacob MiUer 

G. Schnick 

W. T. Hunter... 



E. W. Young.. 



4o 


IcoO 




27 


1867 




43 


1866 


It) 


30 


1867 






1863 




116 


1866 


200 


30 


1867 




50 


1861 


20 


20 


1868 




2o 


1865 




12 


1867 


n 


26 


1867 


104 


1863 




45 


1863 


12 


12 


1863 






1 868 




cl 


ISGo 




53 


1S68 




] 40 


1 8i:>2 




12;j 


1855 




93 


]867 




65 


1852 




256 


1854 


153 


9 


1859 





185 


1865 




300 


1857 




75 


1S66 




107 


1867 




103 


1857 




150 


1867 




175 


1859 




100 






63 








1868 





List 0/ county and toivnsMj) agricultural and horticiiltttral societies, &c, — Continued. 



Societies. 



Post office address 
of secretary. 



County. 



President. 



Socrctary. 



fco . 

O o 



oo 

or 



Horticultural. 
Jefferson Couuty Horticultural Society . 



TOWNSHIP SOCIETIES. 

Jgi'icuUural. 

Diamond Grove Farmers' Club 

Lafayette Agricultural and Mechanical Association . 

Literary Society and Fanners' Club 

JliRsisHippi Valley Grape GrowerH' Association 

Nortbeastem Agricultural Society 

Ortage FarmorH' Club 

St. Louirt Agricultural and Mcclianical ABSOciation. . 
Southwestern Agricultural Society 



Ilillsboro . 



Granby 

Lexington . 
May View. . 
Fox Creek . 

Paris 

Oshawa 

St. Louis... 
Springfield . 



Horticultural. 

German Ilorticulturnl Society 

Kansas City Horticultural Society 

Northeast Miaaouri Horticultural Society . 
St. Louisi Horticultural Society 

NEBRASKA. 

COUNTY SOCIETIES. 

Agricultural. 

Cass County Farmers' Club 

Douglaa County Agricultural Society 

Merrick County Agi-icultural Society 

Nemeha Couuty Agricultural Society 

Otoe County Faruieia' Club 

RiehardKon County Agricultural Society . 



St. Louis... 
KauBOB City 
Hannibal . . 
St. Louis . . . 



Platts»mouth 

Omaha 

l^rewors' Ranch . 

Brownsville 

Nebraska City. . . 
Salt-m 



Jefferson . 



Newton . . . 
Lafayette . 
Lafayette . 
St. Louis . . 
Monroe . . . 

Oflage 

St. Louirf.. 
Green 



St. Louis 
Jackson . 
Marion . . 
St. Louia 



Cass 

Douglas 

Merrick 

Nemeha 

Otoe 

Richardhon . 



T. Walkor 



J. C. Mitchell... 
T. M. Ewing . . . 
S. Stoughton ... 

C. W. Spaulding. .. 
A. Grimes ;. 

D. Comatock . . . 
A. B. Barrett... 
C. B.Holland... 



W. D'Oench 
N. Holmes . . . 
A. E. Trabue 
J. J. Kelley . 



J. E. "Walker., 



S. Maxwell 

L. A. Walker 

J. Parktjr 

R. W. Furnas 

Wm. Buchanan 

J. R. Brook 



H. P. Bates 



Henry Swaiu 

J. M. McGirk... 
W. F. Gordon.. 

Wm. Muir 

A. M. Alexander 
D. A. Waters.... 

G. O. Kalb 

L. A. Newton , . , 



T. Pfau 

S. W. Salisbury . 
W. L. Youse .... 
C. W. Murtfeldt . 



W. S. West 

B. E. B. Kennedy 

J. L. Martin 

H. O. Miunick... 
H. K. Raymond. . 
D. A. Ti.Hdt'l...... 



V/. S. BMrlholouiew 
Robert Hall .... 

Wni. Price 

J. H. Tice 

E. M. Poage 

M. A. Fleck .... 
B. C. Sandford . 
J. W. D. L. F. Slack 



Chas. Bej'cr 

J. S. Boreman. . . 

J. Turner 

C. W. Murtfeldt . 



D. Mutts 

A. D. Jones — 

W. Brewer 

S. W. Kenni dy. 
D. M. Martin ... 
F. A. Tisdel .... 



75 



90 
300 



636 
300 



150 
22 
50 



50 
91 
31 
1,200 
18 

no 



1867 
1867 
1867 
1867 
18r)6 
1863 
1856 
1865 



1863 
1863 
1864 
1868 



100 



1861 
1858 
1865 
1859 
1868 
1H67 



500 



TOWNSHIP SOCIETIES. 



Agricultural. 



Camp Creek Farmers' Club. . . 
Neiiteba Agricultural Society. 



NEVADA. 

TOWNSHIP SOCIETY. 
Agricultural. 

P*h ranagat Fantiera' Club 

NEW HAMPSHIRE. 
COUNTY SOCIETIES. 
AgrtcuUural. 

Cheshire County Agricultural Society 

Crfafton County Agricultural Society 

HLlliiiborough County Agricultural and Mechanical Abs'h. 

Merrimack County Agricultural Society 

Rockinghara County Agricultural Society 

TOWNSHIP SOCIETIES. 

Agricultural. 



Concord Agi'icultnral and Library Association. 
Exeter Agricultural and Horticultural Society. 

- Hampton Farmers' Club 

Loudon Centre Farmers' Club 

Pittsfield Agricultural Society 



NEW JERSEY. 

COUNTY SOCIETIES. 
Agricultural. 



/ Burlington County Agricultural Societ}'^ 

Cumberland County Ajrricultural and Horticultural Soci'y 

'-s .^ G bucenter County Agricultural Society 

^'TTidd^etiex County Farmers' Club 

- x Monmouth County Agricultural Society 

Morisis County Faimcrs and Mechanics' Club 

Somerset County Fanners' Club 



Nebraska City. 
Arago 



Hiko. 



Kecne.. 
Lvmo . . 
Milford . 
Concord 
Exeter . 



Concord 

Exeter 

Hampton Falls . 
Loudon Centre . 
Pittsfiold 



Mount Holly 

Bridgeton 

Woodbury 

New BrunsAvick 

B'reeLind 

Morrirtoivn 

Somerville 



t)toe 

Richard'aon . 



Lincoln . 



Cheshire 

Grafton 

Hillsborough . 
Merrimack ... 
Rockingham. . 



Jlerrimack . 
liockingliam 
llockingliam 
Merrimack . 
Merrimack . 



Burlington .. 
Cumberltind . 
C!!oucefeter .. 
?iliddk*t;ex 
Monmouth .. 

Morrid 

Somerset 



* Reports. 



J. Fitchle 

C. F. Walther . 



C. P. Ely 



Wm. Halle 

C. Brackett . ... 

Abel Chaflrt 

M. Humphrey . . 
J. F. W. Hobbs 



J. B. Walkor.. 
W. P. Moultou 
N. P. Cr;;:n.... 
11. J. 0^:gocd 
Porter C. True 



IT. J. Iritk .... 
H. OgdcH, .]:•.- 
Jolni Hai'jea. . 
J. S, Vooi h.ees 
K. A. Leonard 
A. J. Smith... 
IL G. Garretsor 



J. Wright . . . . 
G. Duerfeldt. 



C. W. Waiidell... 



T. E Hatch . . . 
E. K. Porter. .. 
John L. Spring 
J. E. Pecker.. - 
S. S. Thyng. . . 



M. H. Bradlcv 

J. L Bell 

C. A, Nason 

J. J. .^I. Tenney 
S. J. Winslow . . 



G. C. Brown 

D. :McBride 

A.M. Wil kins 

Paul Cook 

J. C. Smock 

S.F.Headley 

C. M. Jameson 



J. Hayea 

"W. Ziemeadorf . 



M. IL Carlow . 



T. H. Leverett. 
Chas. Kent . . . . 
Juo. L. Spring 
T. K. Gage . . . . 
yV. B. Morrill . 



T. S. Crawford. 

G. Gilmer 

E. Prescott 



F. B. Levi4 

D. MoBride 

C. Knight 

G. W. Steele 

C. A. Bennett 

L. B. Cobb '. 

L. R. Bredenburg. 



19 
30 



200 
377 
000 



J set? 

18C1 



(*) 



1854 
1848 
1850 
1624 
1852 



30 
2-25 
38 
G2 
30 



1G6 
324 
150 
36 
300 
46 
21 



1802 
1SI)6 
1653 

IfjGl 



1846 
1852 

18G7 
1858 
1867 
1667 



102 hIJ 



97 



Idst of county md toionship agricultural and horticultural societies, &c, — Continued. 



Societies. 



Post office address 
of secretary. 



County. 



President. 



SMretary. 



Treasurer. 



I 



3 O 



TOWNSHIP SOCIETIES. 
Agricultural, 



Atconian Social Agricultural Society 

Burlington Farmera' Club 

ErlckHburg Fanners' Club 

Central Ae:ricultnral Association 

Eaf4t Vinelaud Agricultural and Pomological Society 

JUgg Harbor City Agricultural Association 

i^armcrH and Mechanics* Club 

Farmers and IMecliauics' Club 

Forest Grove Horticultural and Agricultural Society.... 

Fruit Growers' Club 

Gloucester Farmers' Club 

Haniniontou Pomological Society 

Metuchen Agricultural and Horticultural Society 

Progressive Farmers' Club 

School District No. 9 Agricultural Society 

Vineland Agricultural and Horticultural Society 



Horticultural. 
Patercon Horticultural Association 



NEW YORK. 

COUxXTY SOCIETIES. 

Agricultural. 

Albany County Agricultural and Industrial Society 

.-—■^Alleghany County Agricultural Society 

Broome Couniy Agricultural Society 

J Cattaraugus County Agricultural Society 

/ Cayuga County Agricultural and Horticultural Society. . 

( Chenango County Agricultural Society 

\ Clinton County Agricultural Society 

\ Columbia County Agricultural Society 

\ Cortland County Agricultural Society 



Atco , 

Eurliugton 

Bricksburg 

Egg Harbor City . , 

East Viiieland 

Egg Harbor City... 

Jamcsburg 

New IMarket 

Forest Grovo 

South Vineland 

Egg Harbor City 

Hammonton , 

Metuchen 

Mount Laurel , 

Egg Harbor City 
Vineland 



Camden 

Burlington ., 

Ocean 

Atlantic 

Cumberland 

Atlantic 

Middlesex .. 
Middlesex .., 
Gloucester ., 
Cumberland 

Atlantic 

Atlantic 

Middlesex . ., 
linrlington ., 

Atlantic 

Cumberland 



Paterson Passaic . 



Albany 

Angelica 

Binghamton 

Little Valley 

-Auburn 

Norwich 

Plattsburgh 

Chatham Pour C'rs. 
Cortlandville 



Albany 

Allegany 

Broome 

Cattaraugus . 

Cayuga 

Chenango . .. 

Clinton 

Columbia. 
Cortland 



Henry A. Gr-i^en . 
C. L. Spauldiug.. 

M. Chase 

T. T. Fritschy . . . 

W.F.Hays 

Daniel Haz 

J. C. Magee 

David Dunn 

Clms, Young 

C. W. Kilbourn. . 
L. V. Oslooski . - . 
Hiram Crowell . . 

A. :Marshall 

A. M. Kiridou. .... 

E. Kawber 

P. Snyder 



a. W. Hancock . 
S. P. Bulter .... 

H. H. Jones 

L, Bullinger 

Walter Scott . . . 

F. Schen 

W.M. Wells.... 

H. B. Baiter 

Wm. Shirress... 
M.M. Gillam ... 



G. Valentine ... 

E, M. Hunt 

R. B. Engle 

G. Gunther , 

! C. B. Campbell. 



James Shaw - 



Wm. Brooks . 



Henry ('rcble 

8. H."Whircomb ... 
Oliver C. Crocker. . 
Chauncey A. Snow. 
Allen D. Morgan . . 

Hiram Hale 

John W. Bailey 

Steph'n G. Buahnell 
Alf. L. Chamberlain 



D. DeGralT 

Daniel D, Gardiner. 
Harris G. Rogers . . 
Horace S. Huntly. . 

A. B. Hamblin 

Girad S. Mead 

Robert Bailey 

Ab. Ashley, jr ..... 
P.Bacon Davis 



W. O. Talcott . 
Henry Cooper. 
T. Leavenwortl 

F. Schen 

D. A. ForbeH.. 

C. Grimer 

J. H, Heath ... 
A. S. Coriel . . . 
Daniel Duroc- - 

L. Fish 

L. Baier 

M. Parkhurst.- 
C. Cat'icart, ecu 
M. H. Brozby 

J. K ingle 

jM. C. Crocker 



H. Wilkinson . . 



John !McHarg 

James Lockhart . . 
Wm, E. Taylor. . . 
Erastus N. Leo . . . 

L. G. Mann 

T. D. Miller 

Jonathan T. Heyer. 
J. Wesley Jones. 
Morgan L Webb 



36 
56 

60 
22 

Jg 

57 
40 
21 

100 
30 
92 
40 

200 



188 
029 
50 
91 
510 
700 
325 
141 
250 



1667 
1866 
1866 
J 863 
lf^r)6 
1858 
1856 
1836 
1867 
1806 
1867 
1864 
1867 
1865 
1865 
1863 



1849 



1867 
1843 

is'ii' 

1841 
1843 
1841 
1841 
1838 



1 



( oeiaware uounty Agncuiturai Society 

franklin County Agricultural Society 
niton County Agricultural Society 

Gf&nesee County Agricultural Society 

Greene County Agricultural Society 

Herkimer County Agricultural Society 

Jefferson County Agilcultural Society 

Lewis Coimty Agricultural Society 

Livingston County Agricultural Society 

Monroe County Agricultural Society 

Niagara County Agricultural Society 

Oneida County Agricultural Society 

Ontario County Agricultural Society 

Orleans County Agricultural Society 

Oswego County Agricultural Society 

Putnam County Agricultural Society 

QueenH County Agricultural Society 

Rensselaer County Agricultural Society 

St. Lawrence County Agricultural Society 

Saratoga County Agricultural Society 

Schoharie County Agricultural Society 

Schuyler County Agricultural Society 

\ Steuben County Agricultural Society 

"^ioga County Agricultural Society 

Ulster County Agricultural Society 

Washington County Agricultural Society 

Washington County Sheep-breeder8 and Wool-growera' 
Association. 

Wayne County Agricultural Society 

Weetchester Co«nty Agricultural Society 

Yates County Agi'icultural Society 

TOWNSHIP SOCIETIES. 

Agricultural. 

Afton Agricultural Society 

Allen Settlement Farmers' Club 

- Bainbridge Agricultural Society 

Bay Ptidge Agricnltural Society 

" - Bedford Farmers' Club 

. Broofield Agricultural Society 

Castle Creek Farmers' Club 

Catherine Farmers' Club 

•Chautauciua Farmer);! and Slechanics' Club 

Clayton derm an Agricultural Club 

ConcAViingo Valley Union A gricultural Society 

Coustantia Agricultiirjil Society 

Crown Point jmuI Bridpoi't Farmers and Mechanics' Asso- 
oiatie^n. 

Dundee. Union Agricultural Society 

Essex eaid Willsboro' A-grieuhural Society 



Delhi 

Malone 

Johnstown 

Batavia 

Acra 

Mohawk 

Watertowa 

Lowville 

Geneseo 

Rochester 

Lockport 

Clinton 

Canandaigua 

Albion 

Oswego 

Croton Falls 

Hempstead 

Troy 

Canton 

Saratoga Springs .. 

Schoharie 

Watkius 

Bath 

Owego 

G,lasco 

South Hartford 

Comstock'fl Landing 

Lyons 

White Plains 

Penn Yan 



Afton 

Maine 

Bainbridge 

Bay Ridge 

Mt. Ki.sco 

Brookfield 

Ca.Htle Creek 

Catherice 

Fredonia 

Depauville 

East Randolph 

Constiiutia 

Crown Point 



Stark ey . 
Essex . . . 



Delaware 

Franklin 

Fulton 

Genesee 

Greene 

Herkimer . ... 

Jefferson 

Lewis 

Livingston 

Monroe 

Niagara 

Oneida 

Ontario 

Orleans 

Oswego 

Putnam 

Queens 

Rensselaer — 
St. Lawrence - 

Saratoga 

Schoharie 

Schuyler 

Steuben 

Tioga 

Ulster 

Washington 
Washington . 

Wayne 

Westchester 
Yates 



Chenango 

Broome 

Chenango . . . 

Kings 

West Chester- 
Madison 

Broome 

Schuyler . . . - 
Chautauqua - 
Jefferson . . . 
Cattaraugus . 

Oswego 

Essex 



Yates . 



* Reports. 



Wm. B. Dowie j 

Clinton Stevens 1 

Henry R. Snyder ..| 

Addison Foster | 

Peter P. Snyder ... I 
Ezekiel Spencer . ..I 

Daniel Green \ 

Emery Allen i 

W H. Spencer I 

John G. Klinck ' 

Alex. Campbell j 

Oscar B, Gridley . . . I 
Stephen A. Codding. 
Hezekiah Bowen. .J 
]Morgau L, Marshall! 

D. D. Chamberlain, i 
Peter C. Barnmn ..! 
Burton A. Thomas. I 

A. B. James ' 

Frank D. Curtis . . . i 
Tobias Bouck ! 

E. C. Frost ! 

Robert B. Wilkea ..■ 

N. K. Warring 1 

James KierKrerd . . . j 
John N. Williams..: 
H. W. Beckwith...; 



James M. Bradley.. 

Warren Lei and 

Thomas J. Lewis.. 



Peter L. Merritt 

E:zra J. Councilman, ; 

John Banks j 

Heury C. Murphy, . ! 

John D. Ifaines ; 

Thomas R. Gorton.: 

Isaac Emons \ 

L. W. Frost ' 

L. L. Hyde : 

George Poth j 

F. C. IIovey i 

James Dickie 1 

Chauncey Fontou..! 

i 

D. Disbrow j 

A. B. Morhous ' 



Porter Fridler 

William G. Richey. 
John J. Davidson . . 

OrloR. Clark 

Geo. W. Rups 

Eli Fox, M. D 

A. P. Sigourney 

F. B, Morse 

W. A. Brodie 

M. D. Rowley 

John E. Pound 

Roderick Morrison. 

J.B. Smith 

Samuel W. Smith-. 

Henry L. Davis 

George W. Gregory 

John Harold 

Chas. E. Davenport 

Jarues S. Orr 

J. A. Corey 

L C. Van Tuyl ... 

Ingalls 

Reuben K. Robie . 
T. T. Chatfield.... 

P.H. Brink 

Milo Xngalsbe 

L V. Baker 

John L. Cole , 

John Cowan , 

George Y. Eastman 



G. M. Champlin 

Spencer S. Allen 
Joseph Julian, sec'd. 
B. C. Townsend 
James Wood — 
Wm. N. Sriilmau 

S. F. Black 

Jesse Lyon 

John S. Rupsell. 

Henry Haas 

M. Van Benson . 
Fred. G. Lander 

H. H. Havens... 



J. E. Gano .. 
A. A. Morse . 
t None. 



aw. Hauford- 

M. S. Malon 

Nathan P. Wells 
Jerome Thompsou. 
E. E. Derby . 
Isaac Quackr.igbu>b 
Willardlves 

C. G. Riggs 

Kidder M. Scott . . . 

L. 1). Mitchell 

Edward Simmons.. 
JoKcph M. Stebbins 

L. B. Gaylord 

Cyrus Farwell 

Luther H. Conkliu . 

Ambrose Ryder 

John H.irold 

Elisha Waters 

Ebenezer Miner 

Miles J. Jenningri . . 
Ralph Brewster ... 
J. W. Thompson . . 
George W. Hallock. 

D. J. Bloodgood. .. 

0. Bnrhana 

William M. Holmes 
B. J. Laurence . . - 



W. D. Perrlne . - . 
N. Holmes Odell . 
O. G, Sherman.. 



J, 0. Chamberlain 
Spencer S. Allen. 
Joseph Julian, sec' 
B. C. Townsend. . 
Henry Wood 

A. W. Mowrey 

J. Gayloe 

B. C. Beardsley . . 
J. B. Miner 



J, V. Goodwill.. 
Jerome Taylor , 
J. W. Wymau . , 

U. Hair 

. G. W.Palme r... 
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200 
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lAst of county and toicnsMp agricultural and Tiorticultural societies, &c, — ^Oontmuecl, 



Societies. 



Post office tiddroBS 
of secretary. 



County. 



President. 



Secretary. 



o o 



1864 

ms 

1857 
1854 
1860 
18G5 
1SG7 

isk'} 

1853 

1858 

18G1. 

1 B50 

185G ! 

1B()0 

1850 

]S61 

1 854 

1848 

1857 

1662 

1859 

1859 

ISOfi 

1853 

lSf^2 

leco 

1SG7 
1867 
18G0 
1865 
1861 
1807 
iS52 
1866 
18G2 
1856 
1860 
1651 



5 >^ 



20 



300 
200 



Farmingdalo Fanners' Club 

/'^'armers' Club of Greece 

• Farmers' Club of Little Falls 

■ Farmers' Club of Skaneateles 

N Farmers' Club of St. Johnnville 

Farmers and Jlechanics' Club, Hicksvillo 

Farriiers and Mechanics' Club of Onondaga 

Farmers and Gardeners' Club cf Pomfrct 

Farmers' Club of District No. 8 

Farmers* Club of East Maine 

Fruit-growers' Association of Ple^isant Valley 

German Agricultural and Horticultural Society 

Geuvemeur Agricultural and Mechanical Society 

Hamilton Agricultural and Mechanical ABSociation 

Hammond Union Agricultural and Mechanical Society... 
' Harjiersvilh- Union Agricultural Society 

Hess Road Farmtn-s' Club 

Independence Pairal Agricultural Society 

Ithaca Farniers* Club 

Lodi Agricultural Society 

Lysander and Van Bureu Farmers' Club 

ManliuH and Pompey Agricultural and Mechanical Ass'u 

Moriah Agricultural Society 

New Paltz Agricultural Society 

North Settlement Farmers' Club 

Oswego Falls Agricultural Society 

Otisco Faimers' Club 

Ividgeway Agricultural and Ilorticiiltuail Ciub 

Fviverhead Agricultural Society 

Ro.seudalt! Farmers' Club 

Schfucvus Valley Agricultural Society 

Suneca Fallrf Union Agricultural So<^iety 

Sing Sing Agricultural and Mechanical Asiu ci.ilioii 

-Sullivan Fanners and Mechanics' Club 

Surfquebanua Valley Agincultural Society 

Thorn UUl Fanners' Club 

"Tonawanda Valley Agricultural Society 

Treuton lluion Aj,aicultnral Society 

Union Aericultural Society 



Farmingdale 

Greece 

Little Falls 

Skaneatelos 

Crum Creek 

Hitksville 

OnondagaValley . . . 

Frcdonia 

Penn Yan 

East Maine 

Hammondsport 

Olean 

Gouverneur 

Poolville 

Nortli Hammond-'.. 

Harpersville 

Hess Road 

Shongo 

Ithaca 

Lodi 

Baldwinsville 

Manlius 

Port Henry 

New Palta 

Odessa 

Fulton 

Amber 

Ridgeway 

Success 

Rosendale 

Schenevus 

Seneca Falls 

Siug Sing 

Chittcnango 

Unadilla 

Thorn Hill 

Attica 

North Gage 

Hume 



Qitecns 

!Moaroo 

Herkimer 

Onondaga 

Fulton 

Queens 

Onondaga 

Chautauqua . . 

Yates 

Broome 

Steuben 

Cattaraugus . . 
St. Lawrence . 

Madison 

St. Lawrence. 

Broome 

Niagara 

Allegany . ... 
Tompluns ... 

Seneca 

Onondaga 

do. 



Essex 

Ulster 

Schuyler 

Oswego 

Onond.jga' 

Orleans 

Suffolk 

Ulster 

Otsego 

Seneca 

Westchester.. 

Madison 

Otsego 

Onondaga 

Wyoming 

Oneida 

Allegany . ... 



Wm. C. Dl^pignac. 
L. P. Langworthy . , 

Harris Lewis . , 

Vv^ills Clift 



Benjamin Pago 

Luke Wells 

Ira Porter 

George A. Travis.. 
Ab'm H. Grsfcne . . . 
T. M. Younglove.. . 

Jacob Cook 

ppleg Chamberlain. 

C. F. Rhoades 

David Gregor 

Edward Harper . . . 

M. M. Mcintosh 

Clark White 

Ezra Cornell 

Peter E. VanVleet. 

Rufus Sears 

George Butts 

Walter Morrill 

Daniel L. Heatou . . 

J. P. Hopkins 

Robert Oliver 

M. W. Hotchkiss . . . 

Julius Harris 

IT. F. Luce 

Hiram Hasbrook . . . 
James McKown . . . 
Leroy C. Partridge. 
George T. Houston. 
P. D. Harrington . . 
Jas. R. Black man . . 
Silas A. Wright. . . . 

Hiram Cooley 

Walter Fowler 

Wm. R. Mills 



Chas. Hendrickson. 

F. W. Lay 

X. A. Vfillard 

Emerpon II. Adams, 

E. G. Stormst 

Stephen Wallace . . 

Wm. Sabiae 

Almond Z. Madison. 

S. S. Scutt 

Robert Hogg 

n. D. Rose 

Wm. Arnd 

W. II. Walling 

O. B. Lord 

C. A. WooBter 

Martin Ruggles 

J. S. Woodfird .... 

A. Kelsey 

N. Crittenden 

G. B. Vesceliue 

A. H. Toll 

Wm. M. Smi'h 

G. T. McKcnzie 

E. Van Wagcner. . . 
G. C. Thomnsou . . . 
Wm. C. Stevens ... 

James L. Niles 

George L. Pratt 

S. Terry Hudson. . . 

S. P. Keator 

W. W. Cone 

John Cuddebnck. .. 
Charles R. Quick. . . 
Thomas Dickiusou. 
George B. Fellows. 

Allen Brown 

C. Houghton 

George King 

C.N. Flenagin 



Gilbert Baldwin . . 

F. W. Lay 

Chas. Oyston 

Wm. J. Townseud 



Pialthazer Hoffirian. 

C. C. Marlctt 

A. Z. Madison 

Geo. Duseuberry. . . 

RoV.urt Hogg 

A. J. Switzer 

Mic'jael Sohendcrle 
W.H. Walling 

D. B. West 

Ireuus Franklin . . . 

S. S. Doolittle 

A. E. Perrlgo 

W. W. Wilson 

O. B. Currau 

M.B. Ellison 

A. Cunningham 

Porter Treniaiu, jr. 
Thomas Walton . . . 
J. J. Hasbrouck . . . 

Munson Prince 

]?obert C. Klnyou.. 
J. II. Red way 

S. O. Benjamin. 

I'cier D. Lefcver. . . 
Jas. M. Thompson. . 
A.M. Van Cleff.... 
Marcus A. Oliver . . 
Thomas Dickinson. 
Andvow J. Sands . . 

Shepavd Karl 

G. Dorrance 

D.AV. Rhodes 

Miles W. Weaver. - 



40 

65 

300 
75 
20 
35 
ri2 
50 
49 
26 
200 
21 
300 
1 00 
255 
300 
150 
103 
200 
200 
30 
185 
150 
18 
67 
1, 875 
51 
40 
33 
120 
91 
60 
43 
100 
850 
20 
500 
600 



-^irnfon Agrrcultural Society 

Uaioa (of Palmyra) Agricultural Society 

Union Farmers'* Club 

_„^ernon Agriculturjil Society 

Verona Farmers' Club 

.^Victory Agricultural Society 

Westbury FarmerB* AsBOciation 

Horticultural. 

Horticultural, Pomological, and Floral Society of the 
First Assembly District of Washington County. 

Le Roy Horticultural Society 

'-^Naples Horticultural Society 

Newburg Bay Horticultural Society 

-.Oswego Horticultural Society .' 

NORTH CAROLINA. 

TOWNSHIP SOCIETIES. 

Agricultural. 

New Garden Agricultural Society 

New Market Agricultural Association 

Providence Farmers' Club 

Kandolph Agiicultural Club^ 

OHIO. 

COUNTY SOCIETIES. 

/" Agricultural. 



( 



Ashtabula County Agricultural Society... 

Athens County Agricultural Society 

Belmont County Agricultural Society 

Brown County Agricultural Society 

Brown County Industrial Association 

Butler County Agricultural Society 

Carroll County Agricultural Society 

Clarke County Agricultural Society 

Clermont County Agricultural Society. ... 
^o|u.mbiana County Agricultural Society . 

Jrawford County Agricultural Society 

^<Juyahoga County Agricultural Society . . . 

Darke County Agricultural Society 

Defiance County Agricultural Society 

Erie County Agricultural Society 

Fairfield County Agricultural Society 

~Tayette County Agricultoral Society 



Crav 



Springfield 

Palmyra 

Utica 

Vernon 

Verona 

Victory 

North Hempstead. 



Cambridge . 



Le Roy... 
Naples ... 
Newburg . 
Oswego .. 



New Garden 
New Market 
Providence . , 
New Market 



Jefferson 

Athens 

St, ClQirsville 

Georgetown 

Ripley 

Millville 

CarroUton 

Springfield 

Batavia 

New Lisbon 

Bucyrus 

Cleveland 

Greenville 

Defiance 

Sandusky 

Lancaster 

Washington G. H. 



Rne 

Wayne. . 
Oneidn . . 
Oneida . . 
....do. .. 
Cayuga . 
Queens. . 



Washington . 



Genesee. 
Ontario . 
Orange.. 
Oswego . 



Guilford 

Randolph 

Mecklenberg 

Randolph 



Ashtabula 

Athens 

Selmont 

Brown 

...do 

Butler 

Carroll 

Clarke 

Clermont . . . 
Columbiana . 

Crawford 

Cuyahoga . . . 

Darke 

Defiance 

Erie 

Fairfield 

Fayette . 



R Wright 

Wm. P. Nottingham. 
Dr. L. L. Wight... 

Harlem Norton 

Gardner B. Weeks - 
Davids. Woodford. 



Henry C. Gray . . . 

C. B. Thompson . . 

J. B. Johnson 

H. W. Sargent 

Benjamin Doolittlc 



Levin Kirkman . . 
Newton Newlin . 
E. 0. Kuykendal. 
Wash'n S. Blair . 



B. Chafeo 

Chas. D. Johnson 
A. B. Tnttle..v.. 
L. A. Griswold... 
James H. Foster. 
Daniel L. Halsey. 
Edward Hicks... 



Joseph D. Stewart. 

James E. Hazleton. 

S. H. Sutton 

W. L. Findlay 

Henry L. Davis 



Wm.Jarvig, second. 

George Putnam 

Isaac Weljih 

A. M, Ellsberry 

Cyrus Howard 

Fergus Anderson . . 

Elisha McGuire 

Peter Sintz , 

W. E. Hears 

John Spenco 

J.Koler , 

J. M. Hickox 

G. W. Studabaker . 
Thomas Elliott 

D. C. Richmond 

James Scockdale. . . 
James Pursell 



Uriah Macy 

David Farlow 

J. S. Reid 

Nathan P. Spencer. 



I 



E. J. Betts 

George W. Baker. 
R, IL Cochran 
W. T. Galbraith... 

S. W. Espey 

W. R. Cochran 

Robert Rwley 

D, Thatcher 

Frank Browning . 

John A. Myers 

J. R. Clymer 

S. D. Harris 

John E. Matchott . 
Joseph Ralston . . . 
J. N. Chamberlain. 
John G. Reeves. . . 
M. Willard 



Plir.y Smith , 

Luther M. Chane. . 

II. N. Porter 

L. A. Griswold 

Wm. S. Dodge 

John F. Gregory. . 
Samuel Hicks 

Azor Culver 

James E. Hazleton 

C, W. Fox 

Daniel Smith 

Henry Gleason ... 



Jonathan E. Cox. . 
Franklin Gardner. 

J. E. Sample 

Obed Osborn 



* Agricultural Reports. 



t The only offloer elected annually 



E. C. Wado 

N. II. Van Vorhees 
Ross J. Alexander 

C. F. King 

J. M. Snider 

James Giffin 

Wm. Thompson . . 

James Bacon 

Samuel Titua 

James Scott 

J. B. Gormley 

B. H. Stair.. 

Noah Arnold 

Brice Hilton 

A. W. Proutjr... 
John C. Weaver . . 

D. Frutwangler... 
tKone. 
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List of county and township agricultural and ] 



Societies. 



^Franklin County Agricultural Society , 

Franklin County Farmers' Club 

Fultou County Agricultural Society 

Gallia County Agricultural Society 

Geauga County Agricultural Society 

Geauga County Free Agricultural Society 

Greene County Agricultural Society 

Guernsey County Agricultural Society 

Guernsey County Industrial Association 

Hamilton County Agricultn-^al Society 

Hancock County AgricuUitfal and Industrial Society 

Hardin County AgricuIturAfiociety 

Henry County Agricuitjival Society 

Highland County Agricultural Society 

Hocking County Agricultural Society 

HolmeH County Agricultural Society 

Jackson County Agricultural Society 

Jasper County Wool-growers' Association 

"Knox County Agricultural Society 

Lake County Agricultural Society 

Lawrence County Agricultural Society 

Licking County Agricultural Society 

Logan County Agricultural Society 

Lorain County Agricultural Society. 

Lorain County Farmers' Club 

Luca,^ County Agricultural Society 

Mahoning County Agricultural Society 



Post office address 
of secretary. 



Marion County Agricultural Society Marion. 

Sledlna County Agricultural Society 

Meigs County Agricultural Society 

Miami County Agricultural Society 

Monroe County Agricultural Society 

Montgomery County Agricultural Society 

Morgan County Agricultural Society 

Muskingum County Agricultural Society 

Noble County Agricultural Society 

Paulding County Agricultural Society 

Portage County Agricultural Society 

Preble County Agricultural Society 



Columbus 

..-.do 

Ottokee 

Gallipolis 

Burton 

Claridou 

Xenia 

Cambridge 

Wanhington 

Montgomery 

Findley 

Kenton 

Napoleon 

Hiil.sboro' 

Logan 

MiUersburg 

Jackson C't Hous«. 

New ton 

Mt. Vernon 

Painesville 

Ironton 

Newark 

Bellefontaine 

Ely via 

Toledo 

Canlield 



Medina 

Pomeroy , 

Troy 

Woodsfield 

Dayton 

McConrjellsville . 

Zanesville 

Sarabsville 

Paulding 

Ravenna 

Eaton 



County. 



Franklin 

-...do 

Fulton 

Gallia 

Geauga 

,...do 

Greene 

Guernsey . 

.-..do 

Hamilton . .. 

Hancock 

Hardiu 

Henry 

Hiyliland ... 

Hockiug 

Holmes 

Jackson 

Jasper 

Knox 

Lake 

Lawrence . .. 

Licking 

Logan 

Lorain 

....do 

Liicaifi 

Mahoning . . . 

Marion 

Medina 

Meigs 

Miami ... 

Moncoe 

Montgomery. 

Moi'gan 

Muskingum . 

Noble 

Paulding 

Portage 

Preblft 



iiral societies^ — Continued. 



Preflldent. 



D.L. Hoi ton 

J. O.B. Renick ....! 

D. W. H. Howard. 

E. A. Stone 

Peter Hitdicock . . 
Lewis G. lAlaynurd 
Daniel JfcIMillan. . . 
Hugh Broom , . . 

E. Creighton 

Wm, McKelvt-y 

A. W. Frederick . 

J am OR I\r. White . 

J. A. Stout 

Wesley Copea . . . 
W. M. Bowen ... 

R. Wheaton 

Greene Thompson . 
Samuel L. IMiller. .. 

G. B. Potwin 

Harmon Carroll 

S. B. IIem',)fJtead. . . 
AVilliam Veach 

D. \V. Harris 

Wm. A. Bramau . .. 
R. Baker 

H. Kellogg 

George Pow 

E. Mepsenger 

Wm. Benuett 

Abner Stout 

W. H. H. Dye 

H. R. Mason 

R. D Harshman ... 

Austin Dickey 

Valentine Best 

Wm. J. Laughlin. . . 

R.M. Reid 

N. S. Clin 

Haydeu W. Dooley. 



Secretary. 



C. S. Glenn 

J. H. Klippart 

T. H. Brown. ..... 

Is'aac R. Callahan. 

H. C. Tuttle 

L. T. V/ilmot 

A. L. Trader 

C P. B. Sarehet... 
Wm. A, Lawreucft 
J. E. Brown 

D. B. Beardsley... 
R. F. McConnell . . 

A. H. Tyler 

E. Arthur 

J. M, Flovd 

B. C. Brown 

J. A. Sell 

A. Failor 

Alex. CasKell 

D. W. Mead 

T.J. Murdock .... 
Isaac W. Bigelow. 

James Walker 

L S. Metcalf 

T. S. Metcalf 

A. Colgrove 

Frank C.Nesbitt.. 

H. M. Ault 

N. H. Bostwick . . . 
Daniel A, Russell. 
W. H. Gahagan... 

John E. Ifill 

M. Eells 

John S. Adair 

F. A. Seborn 

Jonas Danforth. . . 

F. S. Cable 

Frank Ford 

Jamea Albert 



Treasurer. 



John M. Pugh . 
J. W. Dwver . . 
A. B. Caniield . 
W. C. Hay ward 
George Boughton 

E. C, Belding 
John Leaman. . 
Alex. McCracken 
J. M. Patterson 
H. P. Bonham . 
a.C. Barnd ... 
W. D. Dean . . . 
J.H.Tyler.... 
R. W. Spargue. 
J. C. Rochester 

D. S. llhl 

VAn. B. Steele . 

F. Swyhart 

J. D. Thompson 
Horace Steele . . 
J.M.Kelley .... 
Waldo Taylor. . 



I. S. Metcalf .... 
T. S. Metcalf... 

Wm. Rawle 

J. W. Caufield . . 
T.P.Wallace... 
S, B . Woodward 

IL B.Smith 

C. H. Culbertyon 

H. B. Hill 

James Applegate 
Frank Kahler 
Jas. Buckingham 
Wm. M. Stewart 
W. N. Snook . . 
C. V/. Braiuard 
Joseph Fiuher . 
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1850 
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1845 
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400 
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120 


1851 
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1845 


200 
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430 


1851 


350 


1859 


710 


18.52 
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1848 


325 


18.52 


49 


1859 
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1845 
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fiichland County Agricultural Society 

fandusky County Agricultural Society 
cioto County Agricultural Society 

Seneca County Agricultural Society 

Shelby County Agricultural Society 

Stark'County Agricultural Socioty 

Summit County Agricultural Society 

Trumbull County Agricultural Society 

Tuscarawas County Agricultural Society 

Union County Agricultural Society 

Warren County Agricultural Society 

"WaHliiugton County Agricultural and Mechanical Ass'n. 

Wayne County Agricultural Society 

Williams County Agricultural Society 

Wood County Agricultural Society 

•-Wyandot County Agricultural Society 

Horticultural. 

Montgomery County Horticultural Society 

Warren County Horticultural Society 

TOWNSHIP SOCIETIES. 

Ag^ricuUural. 

Ashtabula Farmers and Mechanicii' Afisociation 

Augusta Central Agricultural Society 

-Augusta Farmers' Club 

Berlin Farmers and Mechanics' Club 

Butler Township Farmers' Institute 

Carmel Agricultural Society 

Chagi-in Valley Farmers' Club 

Chestnut Grove Farmers' Club 

Claridon Farmers' Club 

Cope's Run Agricultural Society 

Damascus Farmers' Club 

- -Deerfield Agricultural Society 

Detroit Road Farmers' Club 

Edinburg Agricultural Society 

Fairmount Agricultural Club.. 

Farmers and Mechanics' Club of Weston Township 

Glade Run Agricultural Society 

Granville Farmers' Club 

Greene Township Farmers' Lyceum 

Hanover Agricultiiral and Botanical Society 

.Highland Union Agricultural Association 

King's Creek Valley Farmers' Club 

Liberty Farmers' Club 

Loveland Agricultural and Horticultural Society 

Madison Township Farmers' Club 

Oberlin Agricultural and Horticultural Society 



Mansfield 

Frfimont 

Portsmouth 

Tiffin 

Sidney 

Canton 

Akron , 

Leavittsburg 

Canal Dover 

Marysville 

Lebanon 

Marietta 

Wooster 

Bryan 

Tontogany 

Upper Sandusky 



Dayton. . 
!^ebanon . 



Ashtabula 

Augusta , 

....do 

Berlin 

Winona 

East Fairfield.., 

Solon 

Hammondsville, 

Claridon , 

Alliance , 

Darnagcoville... 

Deerfield 

Cleveland , 

Edinburg 

Mt. Union 

Potter 

Norristown . ... 

Granville , 

Cheviot 

Loudonville 

Garrettsville — 

Kennard 

Lewis Centre... 

Loveland , 

Newark , 

Oberlin , 



Richland 

Sandusky . . . 

Scioto 

Seneca 

Shelby 

Stark 

Summit 

Trumbull . . , 
Tuscarawas 

Union 

W^aiTen 

Washington 

Wayne 

Williams 

Wood 

Wyandot 



Montgomery 
Warren 



Ashtabula... 

Carroll 

....do 

Holmes 

Columbiana 

....do 

Cuyahoga . 
Jefferson . 
Geauga 

Stark 

Columbiana 

Portage 

Cuyahoga . . . 

Portage 

Stark 

Wood 

Carroll 

Licking 

Hamilton 

Ashland 

Portage 

Champaign 
Delaware ..- 

Clermont 

Licking 

Lorain 



Alex. C. Welch 

Piatt Brush 

L. Salladay 

E. F. Stickney 

John Duncan 

Levi Stump 

J. P. Alexander 

D. Herrington 

G. Kicker 

J. W. Robinson 

J. N. Evans 

John Newton 

I. N. Jones 

David Morrow 

Geo. Powern. 

John S. Rappe 

N. Ohmer 

Dr. J. Scott 



Wm. II. Landon . . 

James Hyatt 

J. F. Penar 

George Hott 

Joseph Crow 

J. II. Farr 

G. n. Kent 

Samuel C. Kerr . . . 



Jonathan Thomas . 
J.M. Hale 

C. S. Tibbals 

John Spaulding. .. 

D. W. Goss 

Enos Hilles 

Dr. H. R. Potter.. 

John Lon^ 

S.R.Moore 

George Catt 

Darius Rust 

J. F. Whitney 

Thomas Cow gill. . 
C. D. Case 

E. J. Emery 

T. S. O'Bannon . . . 
R. Stone 



Geo. A. Clugston .. 
John V. Beery .... 
Sam'l F. Wetmore 
Geo. W. Buchanan 
J. Smy the Read... 

Lewis Slusser 

J. Starr 

H.F. Austin 

E. F. Slinglutr .... 
L, Piper 

G. W^ Carey 

Wm. B. Thomas . . 

C. S.Frost 

J. W. Smith 

M. Warner 

H. A. Hoy t 



Dr. R. Grundy. 
G.W.Frost ... 



C. G. Calkins 

H.M.Shaw 

N. Marshall 

Edward Hall 

S. Williams 

Benjamin Taylor . . 

D. McClintock 

J. M. Beard 

J. Youd 

J. S. Hartley 

J. W. Stanley 

J. M. Fry 

H. E. Brooks 

W. Hollister 

B. Brosius 

W. B. Potter 

G. W. King 

C. L. Whiting 

C, Miller 

A. J. Scott 

S. M. Luther 

Thomas Cow gill. .. 

L G.F. Cellar 

S. R. Buckingham. . 

Andrew Taylor 

J. M. Worcester 



M, E. Douglas 
John P. Elderkin. 
Thomas Dngau. . 
A. G. Sueath . 

O. J. Taylor 

M. D. Harter 

G.D.Bates 

A. D. Webb 

G. n. Deardorff. . . 

W. H. Robb 

Chas. A. Smith.... 

C. K. Leonard 

David Clark 

IT, L. Wallier 

J. W. Ross 

J. A. Maxwell 



Robert W. Steele . 
C*harle3 A. Smith . 



G. W. Dickinson. . 
Ellwood Iddings. . 

L. Marshall 

John Fugate 

Stanton Thomas. . 
Benjamin Tavlor . 
D. McClintock.... 

A. G. Maple 

C. P. Treat 

Henry Huffer 

L. M. Kirk 

J. L. Tibbals 

H. E. Brooks 

A. Plumer 



Hugh Watkins . . 

E. Wilyard 

L. E. Bancroft . . . 

A. Iligbee 

A.J, Scott 

S. S. Beecher 

Thomas Cow gill. 
L. D. Anderson . . 

S. B. Smith 

David Wilson . . . 
J. M. Worcester.. 



1867 
1867 



23 
12 



32 
31 



60 
76 



114 
40 
118 



List of county and 



tGicnsMp agricultural 



Societies. 



Orwell Apricullural Society 

Pfitasknla Agi icultural Society 

Pine Grove Pjirmers' Club 

Prairie College Farmers' Club 

Rome and Union Farmers' Club 

Salt Lick Agricultural Society 

Sandy Vallefy Agricultural Society 

UiTion Agi-icultural Society 

Union Agricultuuvl Society for Soul hern Ohio 
. -Washington Township Farmers' Club 

Hcrti£ult:i.ral. 

Cincinnati Horticultural Society 

Columbus Horticultural Society , 

Hocking Valley Horticultural Society 

Moscow Horticultural Societ)' 

Toledo Horticultural Society , 

OREGON. 

COUNTY SOCIETIES. 
Agricidtural. 
Linn County Agricultural Association 



TOWNSHIP SOCIETIES. 
AgricultUTol. 
Oowego Farmers' Club 

PENNSYLVANIA. 

COUNTY SOCIETIES. 
Agricultural. 

Adams County Agricultural Society 

Berkij County Agilcultnral and Horticultural Society. 



Bucks County Agricuh'l Society and Jlfccbanica' Institute. 



PoHt (iffico address 
of secretary. 



Orwell 

Patafkala 

Hammondsville, . . 

Canton 

Quaker Bottom... 

"Whipstown 

MechanicBtown 

Jamestown 

BlanclieKter 

Carrolltcn 



Cincinnati 
Columbus 
Lancaster 
Moscow . . 
Toledo . . . 



Albany 



Oswego . 



Gettysburg . 

Reading 

Attleborough 



Countv- 



Ashtabula 

Licking 

Jefferson 

Stark 

Lawrence 

Peny 

Carroll . . . 
Greene . . 
Clinton .. 
Carroll . . . 



Hamilton 
Franklin 
Fairfield 
Clermont 
Lucas 



Clackamas 



Adams . 
Berks . . 
Bucks. . 



societies^ <&c, — CoHtiiiued. 



C-5 
0"> 



L. Waters 

S. C. Williams . 
John Anderson 

J. F. Peters 

H. N-Gillett ... 
P.H. Shaffer .. 
Joseph Voder. . 
Robert Brown. 
E. J. Emery . . . 
H. Haana 



W. P. Anderson. 
Henry C. Noble. 
P. B. Ewing .... 
W. C. Irwin .... 
J. A. Scott 



A. Hackleman. 



Samuel Miller . 



Samuel Herbst. 
Isaac Eckert . . . 
Wm. Stavcly . . . 



Secretory 



James Elklns. 



A. R. Shipley. 



11. J, Stably 

C. H. SchacfFer . . 
Piertson Mitchell . 



Treasurer. 



Calvin Reeves 

J. Atkinson 

W. P. King 

J. K. Neiss 

J. P. Eaton 

R. P. Bennett 

W. P. McClain... 
J. F. Wrckeruhara 

J. K. Trickey 

C. Marshall , 



C. H. Wardlow . . . 

J. J. Janney 

F. J. Roving 

W. Johnston 

Frauciii Granger. . 



Calvin Reeves 

W. C. Elliott 

T. Anderson 

D. E. Gerber 

W. D. Hall 

W. C. Cocke 

W. P. McClain 

J. F. Wickersham. 

J.W.Rice 

J. Myers 



Robert Clark 

Wm. G. DcKhlor. . 
G. A. Mintholi... 

J. L Selby 

Francis Granger. 



D. Prom a. . 



D.Wills.... 
Wm. Keelv. 
C. Hillbora . 



350 
800 
AO 
30 
V2 
40 
25 
2, SCO 
],0C0 
28 



200 



110 
38 



O o 



18S8 
1860 

1867 
1845 
1S61 
1664 
1859 
1860 
18.58 



18^3 
1851 
1865 
18G7 



J8G5 



1863 



70 1860 
600 1852 
600 1643 



6C0 



20 



i^uiier i-ounty AgnciUtiiral and iStcck Asfiociation ,.. 

Ceutre County Agricultural Society 

Chester County Agricultural Society 

Clearfield County Agricultural Society 

Clinton County Agricnltunil Socii ty 

Columbia Coui^ty Agricultural, Horticultural, and Me- 
chanical Association. 

Cumberland County Agricultural Society 

Dauphin County Agricultural Society 

Delaware County Farm-stock Association 

Erie County Agricultural Society 

Fayette County Agricultural Society 

Greene County Agricultural and Manufacturing Society . 

Huntingdon Cnunty A^'ricnltural Society 

Lancaster County Agricullural Society.' 

Lehigh County Agricultural Society 

Luzerne County Agricultural Society.... 

Monigomery County Agricultural Society 

Northampton County Agricultural Society 

Northumberland County Agricultural Society 

Perry County Agricultural Society 

Schuylkill County Agricultural Society 

Sullivan County Agricultural Society 

'.igurtquehauna County Agricultural Society 

Tioga County Agricultural Society 

Union County Agricultural Society 

Warren County Farmers' Club 

-Westmoreland County Agricultural Society 

York County Agricultural Society , 



Horticultural. 



Cheater County Horticultural Society 

Lancaster County Horticultural Society.. 

TOWNSHIP SOCIETIES. 



Agricultural. 



Farmers and Mechanics' Institute 

. Farmers and Mechanics' Industrial Asaociatiou 

'"nParmers' Club of Andcrnonbnrg , 

Farmers' Club of Silver Spring , 

Farmers' Club of Kennett , 

Farmers' Social Union , 

Greenwood Farmers' Club 

Monongahcla Valley Agricultural and Ilorticultui-al Soci'y 

Moon Township Farmers' Club. . . , 

Octoraro Fannei's' Club 

Philadelphia Society for Promoting Agriculture , 

Porter Tov.nship Agricultural Club , 



Butler..'. 

Bellfonte , 

West OheHtcr. 
Clearfield .... 
Beech Creek. . 
Bloomsburg . . 



Carlisle 

Harrisburg 

Media 

Erie 

Union town 

Carraichr:».els 

Huntingdon 

Lancaster 

AUentown 

\Vyoming 

Peun's Square . . 

Niizareth 

Milton 

New Bloomfi^ld . 

Orwigsburg 

Lapoi-te 

Montrose 

Wellsboro' 

Lewisburg 

Sugar Grove 

Greensburg 

York 



West Chester... 
Lancaster 



Easton 

Chamber-burg 

Andersonburg 

Mechanicsbnrg . . . 
Kennett Square. . . 

Doe Run , 

Millville 

Monongahela City 

Beers 

Doe Run 

Philadelphia , 

Alexandria 



Butler 

Centre 

Chester 

Clearfield 

Clinton 

Columbia 

Cumberland 

Dauphin 

Delaware 

Erie 

Fayette 

Greene 

Huntingdon 

Lancaster 

Lehigh - 

Luzerne 

Alontgomery 

Northampton ... 
Northumberland . 

Peirv 

Schuylkill 

Sullivan 

Susquehanna ... 

Tioga 

Union 

Warren 

Westmoreland .. 
Y^ork 



J. M. Thompson 
S. T. Shugert . . . 
J. L. Darlington 

G. II. Barnett . . 
John S. Furst.. 
J. P. Conner ... 

Thomas Lee, jr 
A. B. Hamilton 
J. H. Lewis 

H. Gingrich — 

A. Patterson 

H. H. Cree , 

L. Robb 

F. Brinton 

O. L. Schreiber 

C. Dorrance ... 
W. B. Roberts . 
P. Kleppinger . 
W. C. Lawsou . 
Joseph Bailey . 

D. Gessley 

G. D. Jackson . 
AV. IL Jessup . . 

H. Sherwood .. 
C. C. Shorkley. 

H. Harmon 

F. J. Cope 

John Evana . . . 



Chester . . . 
Lancaster . 



Northampton . 

Franklin 

Perry 

Cumberland . . 

Chester 

Chester 

Columbia . 

Washington . . 

Allegheny 

Cljesrer 

Philadelphia. . 
Huntingdon . . 



R. B. Tavlor 
L. S. Roist . . , 



Sam'l Yohe 

A. K. McClure . 
Samuel Kern ... 

D. E. Kast 

M. J. Cox 

J. N. Taylor.... 

J. E. Eves 

John Long 

W. H. Guy 

N. Linton 

Craig Biddlo 

D. liautz 



Alex. Mitchell ... 
"Wni, Hamilton . . 
Wra. Sharpless . . 
D. P. Etzweiler.. 

L. T. Fearon 

L. B. Rupert 

AV. F. Sadler .... 

J. n. Zeigler 

Henrv Greene. . . 
S. J. Bultertield.. 
W. H. Bailey . . . . 
G. W. Daugherty 

R. McDivitt 

D. G. Eshleman.. 

J. Stabler 

Steuben Jenkins. 
G. F. Roberts.... 
C. R. Hoeber .... 
J. F. Wolfinger . . 

J, R. Shuier 

S. H. Madden.... 

Wm. Meylert 

M. M. Mott 

W. A. Nichols ... 

J. A. ISIertz 

F. R. Miller 

C. A. Steck 

W. S. Roland . . . . 



C. IT. Pennypaoker 
Alex. Harris 



W". G. Field 

W. S. Everett 

A. B. Anderson. . . 
H. A. Longsdorf . . 
Wm. Rak erst raw . 

M. Darlington 

W. W. Eves 

C. W. Hazzard . . . 

H. iireiuei- 

Thomas W'ood 

A. L. Kennedy - - . 
James Allen 



Alex. Mitchell . . 
John T. Hoover 
E. H. Townsend 

A.M. Hills 

Wni. Dunn 

E. Mendenliall.. 



Henry Saxton. 
J. C. Bombcrger 
E. D. PieJ-ce .... 
W. F. Rinderneclit 

A. Hadden 

J. P. Michener . . 
George Jaclcsnn 
D. G. Esfhleman. 
A. G. Reninger. . 

J. Sharps, jr 

S. Lukens 

C. Senseinan 

John Roush . . . 

Henry Rice 

Thomas Hoy . . . 
W. Molyneaux . 

C. M. Gere 

J. L. Robinson. . 

N. II. Laird 

W. A. Younlo. .. 

D. W. Shryock . 
G. A. lleckert . . 



50 I 
417 I 
500 
200 
201) 
850 

80 
100 
1.00 
500 

40 



67:3 
100 
4J5 
308 
500 

375 
100 
500 
600 
201 
320 
3,844 
50 



J. Marshall 

P, W. Ileistand . . . 



T. H. Leary 

G. Kuhn 

W. Zimmerman. . . 

W. ZtMgler 

E. War bass 

M. Darlington 

Ellis Eves 

W. J. Alexander . 

S. J. E wing 

\y. Coates 

George Blight 

J. S. Miller 



67 



243 
75 
40 
42 
24 



182 
42 
15 

20 



1 857 
1851 
1852 
1860 
1853 
1855 

1855 

1852 

1860 

1860 

1859 

] 8r)2 

18j5 

18.-^8 

1855 

ie.37 

1 846 

1853 

1851 

1851 

185 

1853 

1846 

1866 

1852 

1866 

1851 

1852 



1845 
1666 



1855 
1863 

1864 
1864 
1865 
1865 
1863 
1865 
! 856 
1785 
IrlUO 



600 



200 
40 



80 
100 



* Reports. 



Idst of county and toivnsMp agricitltural and horticultural societies^ ecc, — Oontinuec-. 



CO 
GO 



Societies. 



Post office address 
of secretary. 



County. 



President. 



Secretary. 



9 2 



RobinBon TowiiBhip Agricultural Club 

■ Uniou Agricultural Society 

Union Farmers' Club of Burgettstown 

West Grove FarmerB and Gardenerb' Association 

Horticultural. 

Mabanoy Valley Horticultural Society 

New Castle Horticultural Society 

Wyoming Horticultural Society A 

RHODE ISLAND. 
TOWNSHIP SOCIETIES. 
Agricultural. 

Aquidueck Agricultural Society 

-Harrington Farmers' Club 

East Providence Agricultural Society 



SOUTH CAROLINA. 

TOWNSHIP SOCIETY. 

Agricultural. 

Beech Island Farmers' Club 

TENNESSEE. 

COUNTY SOCIETIES. 
Agricultural. 



f. 



Ewing's Mills. 
Burgettstown. 
Burgettstown. 
West Grove . . 

Mabanoy City 
New Castle... 
Wyoming 



Allegheny 
Washington 
Washington 
Chester . . . . 



Schuylkill 

Lawrence 

Luzerne 



J. Young, jr.., 
J. Donaldson., 
F. Patterson.., 
H. Preston . . . 



Newport , 

Providence 

East Providence.. 



Augusta.. 



Newport . , . 
Providence . 
Providence . 



Richmond county, 
6a. 



C. M. Hill, jr 

E. M. McConnell . 
Steuben Jenkins.. 



J. Coggeshall 

A. C. Mathewson. 
T. G. Potter 



J. N. Moore 
J. P. Wood. 
J. B. Hays . 
I. Jackson . 



L. W. Troutmaa . 

D. Craig 

John Breese 



Maury County Agricultural and Mechanics' Society 

Warren County Agricultural and Mechanical Association 



Columbia . . . 
McMinnville 



Maury .. 
Warren . 



L. D. Myers... 
J. H. French.. 



G. A. Brown . 
J. B. Chapin . 
W. W. Eiiis.. 



W. H. Atkinson . 



Alex. Spear 

S. P. Wilson .... 

M. R. Allen 

E. Conard 

G. F. Wiggan . . . 
R. W. Clendenin 
J. P. Atherton... 



G. C. Coggeshall. 
Henry Staples. 
S. O. Case 



18 
1,200 
50 
15 



1863 
1854 
1863 
1859 



1867 
1868 



T. S. MUler . 



J. G. Bailey . . . , 
D. P. WaUace., 



James Akin ... 
Asa Faulkner , 



125 
30 
52 



32 



212 
104 



1851 
1860 
1663 



1856 



1855 
1858 



HonicidtiLral. 



Maury County Horticultural Society 

TOW.VSHIP SOCIETY. 
Agricultural. 
Union Agricultural and Library Society., 
TEXAS. 



COUNTY SOCIETY. 
Agriculiara'L. 

' Austin County Agricultural Society 

Harris Couuty Industrial Association 

TOWNSHIP SOCIETIES. 
Agricultural. 

Agricnltural Society of New Ulm 

CoulMit At^r^eulturul Society 

Round Top Agricultural Society 

Soutlieast Texas Agricultural Society 

UTAH. 

COUNTY SOCIETIES 

Agricultural. 

Beaver County Farmers' Club 

Davis County, Branch of De.seret,*Agricuitural and Mauu- 

fiicturing Society. 

County Agricultural and Home Manufacturing So'y. 
Wa -hingfou Couuty Gardeners' Club and Library Aaso'n. 
We be]' County, Branch of Descret, Agricultural and 

Jlanufacturiug Society. 

IlorticuUural. 



Columbia . 



Kane County Horticultural Society. 



TOWNSHIP SOCIETIES. 
Agricultural. 

American Fork Agricultural Society... , 

American Foiii GarrlenerH' Ciub and Mechanics' Institute. 
Brigham Ci(y Agricultural and Manufacturing Society... 

Cedar City Agricultural and Manufacturing Society 

Beseret Agticultural and Manufacturing Society , 



Stockton . 



Maury . 



Roane-, 



Cat Spring 
Hou.ston. .. 



Industry — 

Coiiteut 

Tlou}:;d Top. 
Milam 



j Austin ... 
Harris 

I Austin ... 
I Colorado . 
I Fayette . . 
Sabine . . . 



Beaver 

Farmington 

Provo City . 
Washington 
Ogden City. 

Rdckville... 



American Fork 

American Fork 

Brigham City 

Cedar City , 

Salt Lake City . . . . 
♦None. 



Beaver . ... 
Davifl 

Utah 

Washington 
Weber 



Kane 

Utah 

Utah 

Box Elder 

Iron 

Salt Lake . 



M. S. Frierson.. 



W. A. Simpson..., 



A. Regenbrecht. .. 
fJon. J. T. Brady. 



C. Runge 

J, Kniphchecr 

W. B. Jenkins 

S. V/". Blount 



J. R. Murdock 
H. C. Haight ., 

A. H. Scott... 

J. Richey 

C. W. West.. 



A. L. Siler 



Richard Steel 

T. Wrigley 

Alvin Nichols . . . 
John Chatterley - 
W. Woodruff-... 



H. T. Nicholson. 



S. H. Burnett. 



M. Ilarlman 

Gf. A. Forsgard . 



H. Zulauft 

F. Boettcher . . . 
L. Schlottman . . 
N. A. Davis 



Daniel Tyler 
A. St.ayner 

Daniel Graves. . 
W. II. Crawford 
W. Thompson.. 

S. K. Gifford 



Wra. Greenwood . 

John Duncan 

James Bywater. . . 
D. S. Macfarlane.. 
R. L. Campbell... 



H. T. Nicholson . . 



W. B. So ward. 



Fr. Dross 

0. A. Darling. 



D. Findt 

J. W. Lee... 
C. L. Schulze 
L. V. Grier. . . 



James Fan-ar., 
E. T. Clark 



J. Buxton 

W. H. Crawford - 
Joseph Parry 



O. Dauiells . 



L. E. Harrington 

T. Eldredge 

W. L. Watkins.. 
J. M. Higbee .... 
E. F. Sheets 



47 im \ 



9G 
50 



53 
39 



120 
308 

35t3 

155 



18C6 I 



1856 
1868 



1867 

]5n6 
18d8 
18C8 



1866 
1858 

1858 
18G4 
1856 



41 
33 
156 
100 
104 



40 



> 

I— t 

o 

H 

o 

H 
I— I 
O 

m 
O 
O 



1866 



1858 
]864 
1861 
1862 
1856 



10 



300 
251 



(t) 



t Reports. 



H 
t— I 

r/2 



CO 
O 
CD 



List of county and toimsM]^ agricultural and liorticultural societies j d'C. — Con tinned. 



Societies. 



Dorneglic Crardenerrt' Club. . 

Epbraim Branch of Siui Tele Agricultural and Horti- 
cultural Society. 

Fairviow Agricultural and liorticultural Society 

Fountain Green Apricultural and Horticultural Society. .. 

Garrlucrsville Gardeners' Club 

Gardeners' Association 

Gardeners' and Pomological Club 

Gunnison Fanners, Gardeners, and Foresters' Clnb 

Meadow Creek Farnicri;' Club 

Jlinersville Agricultural Society 

Moroni Farmers and Gardeners' Club , 

Nephi Branch of Deaovet Agricultural and Mauufucturing 
Society. 

Parowaii Gardeners' Club 

I'ayson Aj^rienlturul and Gardenor.s' Club 

Provo Gardeners and Meclianic^i' Institute 

Ilockville Farmerd' Club - 

Salt Lake City Eastern Gardenery' Club 

San Pete, Branch of Deaerct, Agricultural Society 

San Pete Gardeners*' Club 

Shoensburg Farmers' Club 

Smilhfield Fanners' Club 

Southern Utah Agricultural and Manufacturing Society . 

Spanith Fork Gardcnerff Club 

Springtown Gardeners' Club 

Wasatch Base Gardeners' Club 

Wasatch Manufacturing and AgricultHral Society 

IIorticulnLval. 

Ilarrisburg Horticultural Society 

St. George Horticultural and Poniolo 



ical Associalion. 



YF,Pv:\10XT. 

COUNTY S0CIKT1K.S. 
l' AgricnUurnl. 
\ Addison County Agricultnii.l Society.. 



Post office fiddress 
of becretary. 



County. 



Salt Lake City .. 
Ephraim 

Fairview , 

Fountain Green. 

Gai (b.ierKviUe 

ToqUHrsTiile 

Santaquiu 

Gunnison 

Meadow Crock . 

Jfinersville 

Moroni 

Nephi 



Parowau 

Pay son 

I^rovo 

Pvorkvith; , 

Salt Lake City .. 
Mount I'leasant. 

T^Ianti City 

Pockville 

Smitblield 

St. George 

Spauii-h Fork 

Springtown . 

Garden City 

Heber City 



Ilarrisburg 
St. George. 



Salt Lake . . . 
San Pete . . . , 

San Pete... 

San Pete 

Utah 

Washington 

Utah 

San Pete ... 
Millard . ... 
Beaver . — 
San Pete... 
Juab 



Iron 

Utah 

Utah 

Kane 

Salt Lake . . 
San Pete . . . 
San Pote ... 

Kane 

Cache 

Washington 

Utah 

San Pete... 

Webev 

Wasatch . . . 



Wasliington . 
Washington . 



Weybridge . 



Addison . 



rrcsideat. 



G. B. Wallace.... 

Edward Jones 

H. W. Sanderson. 
N. S. Ouyman. 
Wm. Stewart.. 
Chas. Staple V, j 

D. M. Holladay 

A. Sh.aw 

Wm. Stewart.. 

E. Blackburn.. 
J. Shepherd — 
J. Midgely 



I>, Page 

J. Loveless 

J. Buxton 

A. L. Silex 

J. I'roctor 

E. Jones 

W. K. Barton . 
J. a. Allred ... 
E. M. Greene.. 
Jacob Gates. .. 
C. 11. Hales ... 

J. Schofield 

Aaron Fan- 

Pt. W. Glenn,. 



E. K. Fuller... - 
J. E.Johnson... 



Secretary. 



J. IMcKnight 

H. F. Peterson . . 

Wm. ChriRtensen 
R. Llewellyn .. 
J. Gardener — 
John Steele . . . 
Henry Green.. 

A. Mad sen 

W. H. Stott... 
J. H. Rollins .. 

C. Longson 

Thomas Ord. .. 



T. Durham., 
J. T. Hardy 
A. F. McDonald 

J. C.riall 

Wm. Fuller . . 
D. Candlar.d . 
Wm. T. Paid . 
S. T. Kenner . 
J. McCarfby.. 
J. G. Bleak . . 
Chas. Monk. . 
Jolin Acton . . 

J. A. Jnst 

AYm. Chatwiu 



E. H. Harrington. 
W^ II. Branch 



H. O. Gifford A. S. Childa E. Vallelto 



Treaiiurcr. 



J. Mclvnight. 
Nilefl Benson ... 



L. Wilson . . . 
J. Woodward 
R. Kinnison . , 
Cbas. Stapley, 
L. A. JcuBen 
J. Rfidhead . 
JarneH Fisher, 
T. Lcwia 
J. Jensen . . 
T. S. Hoyt 



n. D. Bailess 
G. Simons. . . 
n. A. Cleaver 
J. R. GilTord 

A. Spiers 

N. Benson. . . 
ISL D. Hamblcton 

O. Do Mill 

J. S. Caul well. . 
A. M. Cannon . . 
W^m. Robertson. 

Geo. Bn ugh 

S. E. Jofit 

Wm. Moulton . . . 



O. B. A dam s . 
D. Rogers 



no 

93 

54 

50 
50 
13 
G3 
()7 



87 



17 

Bl 
Q04 
40 
36 
36 
315 
38 
4-2 
65 
60 



1850 
1859 

1863 
1868 
1863 
1P65 
1863 
1867 
1868 

1864 

je6s 

1P65 
1861 
1863 
1868 
1 866 
1858 
1867 
1868 
1867 
1864 
1864 
1868 
1864 
18G8 



1866 
1865 



C) 

124 



126 
12 



7] 
12 



260 



35 
40 



o 
o 



r Beunington County Agricultural Society , 
VCaledonia County Agricultural Society . , . 
nfimoille County Agricultural Society 

CQjleans County Agricultural Society 
Windham County Agricultural Society . . , 
Windsor County Agricultural Society 

TOWNSHIP SOCIETIES. 
Agric^Utvral. 



^^^^^^ Brandon Farmers' Club 

Caledonia Wool-growers and Sheep-breeders' Association 

Cbamplain Valley Agricultural Society 

Lower Waterford Farmers' Club 

_^.,^^rwell Farmers' Club 

""^'^ Randolph Farmers' Club 

Springffield Farmers' Club 

Springfield Thorough-bred Stock Association 

West Marahfield Agricultural Club 

Westminster Harvest Club 

Wilmington Agricultural Society j 

VIRGINIA. 

TOWNSHIP SOCIETIES. 
AgricxiXtUTal. 

Hemdon and Guilford Farmers' Club 

Woodlawn Agricultural Society 

Horticultural. 

Norfolk Horticultural and Pomological Society 

WEST VIRGINIA. 

TOWNSHIP SOCIETIES. 

Asriculiural. 

Central Agricultural and Mechanics' Society 

"^iiAtonsvLle Agricultural and Pomological Society.... 
Northwest Virginia Agricultural Society 



WISCONSIN. 



COUNTY SOGIETlliS. 



*" Agricultural. 

Adams County Agricultural Society . . . . 

Brown County Agricultural Society 

Columbia County Agricultural 8»cioty . 



Bennington 

Lyndon Centre 

Elmore 

Irasburgh 

Fayetteville... 
Woodstock 



Brandon 

Lyndon Centre . . 

Vergennea 

Lower Waterford 

Orwell 

Randolph 

Springfield 

Springfield 

Marsh field 

Westminster 

Wilmington. . .. 



Hemdon 
Accotink 

Norfolk . 



Clarksburg . . 
Iluttonsyille . 
Wheeling. .. 



Plainville... 
.| Green Bay. 
4 Portage .... 



Bennington . . . 

Caledonia 

Lamoille 

Orleans 

Windham 

Windsor 



Rutland 

Caledonia ... 

Addison 

Caledonia . . 

Addison 

Orange 

Windsor 

Windsqr . . . . 
Washington 
Windham - . . 
WindhamI*. . , 



Fairfax 
Fairfax 

Norfolk 



Harrison 

Randolpli*. 

Ohio 



Adams 

Brown '. 

Colmnbia 

* Beports. 



T. W. Park ... 
H. M. Hall .... 
G. W. Hendie . 
Mark Nutter. .. 
L. F. Ward ... 
Samuel Taylor 



II. H. Merritt . . 
H. M. Hall 

G. W. Grandey 
F. R. Carpenter 
C. E. Abell 

B. Adams 

C. H. Hubbard . 

H. M. Arms 

C. W. H. DwineU 



S. B. Barnard .. 



A. St John . . . 
C. Gillingham . 



G. F. B. Lcighton 



R. T. Lowndies . 

J. I. Hill 

T. Hoi-nbrook . . 



Anson Rood.. 
J. G, Lawtou.. 
H. S.Ha8keH.. 



W. H. Cook 

Isaac W. Sanborn. 

J. W. Bryant 

Z. E. Jameson 

W. A. Stedmau 

L. Kent 



R. V. Marsh 

Isaac W. Sanborn . 

J. H. Lucia 

A. B. Gosa 

O. S. Branch 

J. B. Mead , 

H. M. Arms 

J. R. Walker 

L. W. Pitkin 

L. F. Ward 

C. C. Haskell 



Wm. Urich 

F. A. Augustine. 



S. Patterson. 



Lee Haymond 

Alfred Hutton 

John Bishop , 



S. W. Tyler 

A. C. Robinson. . . 
C. C. Britt 



N. Bottum 

A. M. Cooke 

H. S. Kelsey .... 

I. N. Cushman. . . 
W. A. Stedman . 
L. Richmond 



J. W. Cheeney . 
J. Lawrence .. . 
E. II. Landon , 



II. A. Griswold. 
J. B. Mead 

D. O. Sill 

J. E. White . 

E. B. Dwinell. 
L. F. Ward . 
J. H. Russell . 



Vrm. Urich. 1 
R. F. Roberts. 



S. Patterson. 



L. Ilayinoad . 
J. L. Suter ... 
John Bishop . . 



W. H. Crosby 

D. Butler 

J. B. Dwicnell .... 



COO 
800 
300 
GOO 
G65 




JS.'9 
1867 
18G7 
1862 
1854 
18G2 
1862 
]8C7 
1867 
1867 
1852 



1868 
186C 



18C8 



18G7 
184 G 
1866 



(*) ^ 



List of county and township agricultural and horticultural societieSj (S)c, — Oontinuecl. 



Societies. 



Post office address 
of secretary. 



Oountj. 



President. 



Secretary. 



Treasurer. 



' Dodge County Agricultural Society ^. . . 

Pond du Lac County Agricultural and Mechanical Society, 

Grant County Agricultural Society 

, Oreen County Agricultural Society and Mechanics' Ins'te . 

Ori^n Lake County Agricultural Society 

loT^ County Agricultural Society 

Jacltson County Agricultural Society 

JeflFerson County Agricultural Society 

Kenosha County Agricultural Society 

La Crosse County Agricultural Society 

La Fayette Couifty Agricultural Society , 

Monroe County Agricultural Society , 

^Outagamie #ounty Agricultural Society 

Otrtagamie County Fruit-growers' Association 

-Ozaukee County Agricultural Society , 

<*'__,.Jaerce County Agricultural Society 

— ""'"^ Pdk County Agricultural Society 

Richland County Agricultural Society : 

Rock County Agricultural Society 

f*»Saint Croix Agricultural Society 

'^•Sauk County Agricultural Society 

Sheboygan County Agricultural Society 

Sheboygan County German Agricultural Society 

Vernon County Agricultural Society , 

"Walworth County Agricultural Society 

Waukesha County Agricultural Society 

^'^aupacca County Agricultural Society 

TOWNSHIP SOCIETIES. 

Agricultural. 



Farmers' Club of Ripon 

Farmers' Union Agricultural Association. 

German Agricultural Society 

Kinnick Kinnick Farmers' Club 

,**Lake Superior Agricultural Society 

Southwestern Wisconsin Farmers* Club.- 
Walsb Agricultural Society 



Juneau 

Fond du Lac 

Lancaster 

Monroe 

Dartford 

Dodgeville 

Black River Falls 

JeflFerson 

Bristol 

West Salem 

Darlington 

Sparta 

Appleton 

Appleton 

Cedarburg 

Prescolt 

St. Croix Falls... 
Richland Centre . 

Janesville 

Hudson 

Baraboo 

Sheboygan Falls. 

Sheboygan 

Viroqua 

Elk Horn 

Waukesha , 

.Waupacca 



Ripon , 

Appleton . — 
New Holstein.. 
River Falls... 

Superior 

Apple River.., 
Kingston 



Dodge 

Fond du Lac . . 

Grant 

Green 

Green Lake . . . 

Iowa . 

Jackson 

JeflFerson 

Kenosha 

La Croase 

La Fayette 

Monroe 

Outagamie 

Outagamie 

Ozaukee 

Pierce 

Polk 

Richland 

Rock....t 

St. Croix 

Sauk * 

Sheboygan 

Sheboygan 

Vernon 

Walworth 

Waukesha 

Waupacca 



Fond du Lac - . . 

Outagamie 

Calumet 

Pierce 

Douglas 

Jo. Daviess, HI. 
Green Lake .... 



H. C. Crandall... 
S. E. Hammond. 

Joel Potter 

F. F. West 

L W. Smith 

John Ellwood . . . 

W. T. Price 

D. Folaom 

J. D. Fowler 

W. L. Dudley... 
F. Buckmaster .. 

A. H. Isham 

Louis Perrot 

R. Pearson 

A. M. Ailing .... 

J. M. Bailey 

J. S. Godfrey 

J. H. Carswell... 

Lewis Clark 

T. D. Hall 

H. H. Potter 

Hiram Smith 

C. A. Festerling. 

Ira P. Tracy 

Charles Wales... 
Edward Porter . . 
F. Beardmore . . . 



H. H. Dixon 

S. Wolcott , 

F. Hachez, sr 

H. L. Wadsworth 

J. W. Gates 

J. Anderson 

Evan R. Evans.. 



Eli Hawks 

James Orvis 

T. A. Burr 

W. W. Wright .... 

M. H. Powers 

Orville Strong 

F. Simpson 

G. J. Clapp 

H. S. Thorp 

A. J. Philips 

W. W. Birkett .... 

H. E. Kelley 

A. H. Lanphear 

J. S. Bucks 

Wm. Vogenitz 

J. M. McKee 

H. D. Barron 

D. L. Downs 

R. J. Richardson . 

C. L. Hall 

J. J. Gattiker 

John E. Thomas. . 

F. Stoesser 

R. C. Bierce 

HoUis Latham 

Elihu Enos 

Leslie J. Perry 



A. T. Glaze.... 

Edwin Nye 

F. Hachez 

J. A. Mapes 

E. C. Becker . . . 
J. H. Wooding . 
Wm. E. Williams.. 



Charles End 

A. B. Taylor ... 

H. Reading 

Wm. Brown 

M. H. Poweri. . 

S. Hoskins 

J. V.Wells 

Wm. Eustis 

L. W. Thayer.. 
V. M. Adams . . . 

J. H. Martin 

T. B. Tyler 

E. C. GoflF 

D. Huntley 

B. O. L. Kasson. 
M. W. Barb .... 

W. Amery 

L. D. Gage 

Alfred Hoskins . 

W. M. Otis 

H. Cowles 

T. Strong 

A. Geisler 

S. C. Lincoln... 
L. G. Rockwell. 

J. L. Smith 

W. Scott 



H. M. Chapia... 

G. Knowles 

Henry Peters... 

J. A. Mapes 

L. F. Wheelock 

R. Fillmore 

Daniel T. Price. 



35 
270 

24 
481 
280 
360 
126 
350 
200 
432 
637 
220 
105 

25 

70 
184 
100 

47 



1852 
1855 
1857 
1854 
1856 
1859 
1853 
1856 
1858 
1857 
1859 
1860 
1863 
1859 
1859 
1866 
1867 



1.36 
U)3 
242 
42 
193 
332 
150 
100 



85 
12 
53 
16 
60 
52 
8 



1858 
1855 
1851 
1859 
1856 
1856 
1855 
1858 



1865 
1858 
1855 
13^ 
1859 
1866 
1868 



60 
14 



100 



Wisconsin Agricultural and Aicchauical Society 
Wolf River Agricultural Society 

Horticultural. 

German Hoi'ticultural Society 

Gleubeulah Horticultural Society 

Jamesville Horticuliural Society 

Kenosha Horticultural Society 

--Madison Horticultural Society 



Milwaaikee . 
Fr6raont ... 



Madipon 

Glenbeulah. 
Janesville . . 

Kenosha 

Madison 



Milwaukee . 
Waupacca, . 



Dane 

Sheboygau . 

Rock 

Kenosha . . . 
Dane 



E. H. Brodhead.. 
G. Spindler...... 



F. A. PfafF .... 
J. B. Corson. . . 
J. B. Whiting . 
H. B. Hinsdale. 
W. T. Leitch.. 



n. C.Brodley ... 
Henry Spindler, . 



Wm. Helm 

Edwin Slade 

F. S. Lawrence... 
H. T. O'Farrell . . 
J. Hobbins 



H. BrigiUman . . 
C. Burgener 

C. Geweclce 

J. T. Dillingham 
S. W. Smith.... 
S. Y. Brande ... 
G. A. Mason . . . 



iOO 


1860 




15 


1863 


25 


38 


1865 


25 


10 


1865 




'10 


1860 




53 


1868 




30 


1858 
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/ AGllICULTURAL AND HOUTICDLTURAL PERIODICALS. 



The following list embraces the names, locations, &;c., of the magazines and 
newspapers devoted to the advancement of agriculture, horticulture, and kindred 
interests within the United States : , 

MAINE. 

The Maine Farmer ^ Augusta, Maine. — Issued weekly, and printed on a large 
folio sheet, 28 columns j $2 per annum in advance, $2 50 if not paid within 
three months ; N. T. Tme and S. L. Boardman, editors. Established in 1833. 

NEW HAMPSHIEE. 

The Mirror and Farmer, Manchester, N. H. — Weekly^ quarto; $1 50 per 
annum ; John B. Clarke, editor, publisher, and proprietor. Established in 1850 
as the " Granite State Farmer," by James O. Adams ; " The Farmer" was pur- 
chased by Mr. Clarke in 1862, and united with the ''Weekly Mirror," under the 
present title. 

MASSACHUSETTS. 

The Neio England Farmer, Boston, Mass. — Weekly; large folio of 32 col- 
umns; $3 per annum, or $2 50 in advance ; R. P. Eaton & Company, publishers 
and proprietors : Simon Brown, agricultural editor ; S. Fletcher, assistant editor ; 
R. P. Eaton, general editor. Established in 1822 by T. W. Shepard. Itw^as 
soon afterwards purchased by John B. Russell, who published it eight years. 
It was edited by T. G. Fessenden till his death in 1836. It was afterwards 
published and conducted by Joseph Breck till 1840, when it was united with the 
Horticulturist. From its first establishment it had able contributors, among 
whom were the late Colonel T. Pickering, John Lowell, Governor Lincoln, 
Judge Buel and General Dearborn. 

The New England Farmer, Boston, Mass. — Monthly ; octavo, 48 pages ; 
$1 50 per annum ; R. P. Eaton & Company, publishers and proprietors ; Simon 
Brown and S. Fletcher, editors. Established Januaiy 1, 1867, by the present 
^puj)lishers. 

'Tlie Boston Cultivator, Boston, Mass. — Weekly; quarto; $3 per annum, or 
$2 50 in advance; Otis Brewer, editor, publisher, and proprietor, by. whom it 
was established January 12, 1839. 

TlieMassachuseiis Phughman, Boston, Mass. — ^Weekly ; large folio ; $2 50 per 
annum ; George Noyes, publisher and proprietor. Established October 1, 1841, 
by Joseph Buckminster, by whom it w^as continued until October 1, 1862 ; Hugh 
W. Greene published it from that date to May, 1863, when it passed ^'nto the 
hands of the present proprietor. 

. The Magazine qf Horticulture, Boston, Mass. — Monthly ; octavo, 32 pages ; 
$2 per ajinum; Hovey & Company, publishers; C. M. Hovey, editor and pro- 
prietor. Established January 1, 1835, by the present proprietor. 
~ Tlie American Journal of Horticulture and Florists Companion, Boston, Mass. 
— Monthly; octavo, 64 pages; ^3 per annum; J. E. Tilton & Company, pub- 
lishers. Estjlbiislied January 1, 1867, by the present proprietors. 
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The New England Homestead^ Spnn£rfieldp.iid Northampton^ Mass. — Weekly ; 
quarto ; S2 50 per annum : Ilemy j\r, Burt and A. Perc}^ Peck^ publishers and 
proprietors. Established May 16, 186S. 

The Neiv England Homestead^ Springfield and Northampton, Mass.— Monthly ; 
octavo, 16 pages j 75 cents per annum ; Henry M. Burt and A. Percy Peck, 
publishers and proprietors. Established April, 1867. 

XEAV YOllK. 

The American Agriculturist, New York city. — Monthly ; double octavo, 40 
pages ] printed in English and German $1 50 per annum ; Orange Judd & 
Ooaipany, publishers and proprietors; Orange Judd, general supervising editor; 
Dr. George Thurber, chief managing and horticultural editor ; Colonel Mason 
E. Weld, agricultural editor ; Eev. William Clift, (" Tim Bunker, esq.,") genera] 
assistant; William A. Fitch, editor of youths' and advertising departments; 
Frederick ]\Iunch, German editor ; Dr. Carlos Riedel, assistant editor. Mr. Clift 
has been connected with the paper about 16 years ; Messrs. Fitch and Riedel 
about 10 years; Dr. Thurber 7 years; and Colanel Weld 6 years. Established 
in 1842 by A. B. and R. L. Allen, by whom it was mainly owned and edited 
until June, 1853, when Orange Judd assumed editorial charge, becoming sole 
proprietor in 1855. In 1865 Lucius A. Chase, and in 1867 Samuel Burnham, 
jr., purchased business interests, forming the present firm of Orange Judd & 
Company. Circulation about 150,000 copies. 

Moore's Hural New Yorker y New York city, and Rochester, N. Y. — Weekly ; 
, large double quarto; $3 per annum ; D. J). T. Moore, editor, with an able corps 
of associate and corresponding editors and special contributors, including Hon. 
Henry S. Randall, LL. D., editor of the department of sheep husbandry, and 
Dr. Daniel Lee, southern corresponding editor. Established at Rochester in 
1 850 by its present conductor and proprietor. The paper was considerably 
enlarged in January, 1868. 

The Cidtivator and Country Gentleman ^ Albany, N. Y. — Weekly; quarto, 16 
pages ; $2 50 per annum ; Luther Tucker & Son, publishers and proprietors ; Luther 
Tucker, Luther H. Tucker, and John J. Thomas, editors, supported by an able 
corps of assistants. This journal dates back to the establishment, by Luther 
Tucker, of the Genesee Farmer at Rochester, New York, in 1830, which pap.er, 
in 1839, was combined with the Cultivator, originally established at Albftny in 
1834, under the auspices of several gentlemen, of whom the leading spirit, and 
for some time subsequently the sole editor and ]3roprietor, was Jesse Buel. 
Upon his death in 1839 Mr. Tucker assumed the helm, and the paper was 
entitled the '^Cultivator, a consolidation of Buel's Cultivator and the Genesee 
Farmer,^^ though the latter part of the name was dropped after a few years. 
The paper was issued monthly, and in 1844 was changed from quarto to octavo 
form. In 1S53 the Country Gentleman was commenced as a weekly, the Cul- 
tivator being continued in cheaper form, and made up of selections from tlr 
Country Gentleman until 1866 when the subscription lists were united, the 
monthly issue discontinued, and the title of the weekly changed to the Culti- 
vator and Country Gentleman. 

The Ilural America^i, published at New York city ; editorial and general 
business ofiice, New Brunswick, N. J. — Semi-monthly, issued the 1st and 15th; 
double octavo, 16 pages; $1 50 per annum; T. B. Miner, editor and proprie- 
tor. Established at Utica, N. Y., in 1857, by tiie present proj)rietor, and 
removed to New York city in 1868. Circulation about 20,000 copies. 

The Worhing Farmer, New York city. — Monthly ; double octavo, 24 pages ; 
SI 50 per annum ; William L. Allison, editor and proprietor. Established in 
1848 by Professor James J. Mapes, who sold it to the present proprietor iu 
October, 1862. 
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TJie Americm Farmer ^ Rocliester, Y. — Monthly; octavo, 32 pages; $1 
per annum ; J ohn R. Garretsee, editor; publisher, and proprietor. Established 
January 1, 1866, by John Turner, who, in August, 1868, sold out to the present 
proprietor. 

The Horticulturist and Joiirnal of Rural Art and Eural Taste^ New York 
city. — Monthly; octavo, 32 pages; $2 50 .per annum; F. W. Woodward, editor " 
and publisher. Established in 1846. 

WhitlocJc^s Horticultural Becorder, New York city. — Monthly; octavo, 40 
pages, exclusive of advertisements; L. L. Whitlock, proprietor; Andrew S. 
Fuller, editor. Established January 1, 1867, by the present proprietor 

■ ' PENNSYLVANIA 

y ' ' . 

/ TJie Germantoivn Telegraphy Germantown, (Philadelphia,) Pa. — Weekly; 
large folio, 36 columns ; $2 per annum in advance, $3 if not so paid ; Philip R. 
Freas, editor and proprietor. Established in 1830. 

The Gardener's Monthly, Philadelphia, Pa. — Monthly; octavo, 32 pages; 
$2 per annum ; W.. G. P. Brinckloe, publisher ; Thomas Meehan, editor. Estab- 
lished January 1, 1859, by D. Rodney King as publisher and Thomas Meehan^ 
editor^ 

-*5r^ Practical Faryiier and Bural Advertiser, Philadelphia, Pa. — Monthly; 
double octavo, 16 pages; $1 per annum; Paschall Morris, editor and proprietor. 
Established September 1, 1863, as the " Rural Advertiser," by the present pro- 
prietor, at 50 cents per annum. In January, 1867, the paper was enlarged, and 
"^ss^ the present title adopted. 

^ The American Stoch Journal, Parkesburgli, Pa. — Monthly; octavo, 32 
pages ; $1 per annum ; N. P. Boyer & Company, editors and publishers ; A. 
Marshall, associate editor. Established January, 1866. This journal is de- 
voted to farming and stock-breeding. 

TJie National Agriculturist and Fennsylvania Farm Journal, Pittsburg, Pa. — 
Monthly ; octavo, 16 pages ; $1 per annum ; J. M. & G. D. Kuester, publish 
ers. 

^ MARYLAND. 

TJie American Farmer, Baltimore, Md. — Monthly ; octavo, 32 pages, exclu 
sive of advertisements; $2 per annum; Wortliington & Lewis, publishers. 
Established in 1819, and claimed to be the oldest agricultural periodical in the 
United States. 

TJie Marylmid Fanmr, Baltimore, Md. — Monthly ; octavo, 32 pages, exclu- 
sive of advertisements; $1 50 per annum; S. Sands Mills & Company, pub- 
Ushers and proprietors. Established in 1864. 

The Bural Gentleman, Baltimore, Md. — ^Monthly; octavo, 20 pages, exclu- 
sive of advertisements; $1 per annum; J. B. Robinson & Company, proprie- 
tors. Established July, 1866, by the present proprietore. 



TJie American Bee Journal, Washington, D. C. — Monthly ; octavo, 24 pages; 
$1 per annum ; Samuel Wagner, editor and proprietor, by whom it was estab- 
lished in July, 1865. 



VIEGINIA. 



TJie SoutJiern Planter and Farmer, Richmond, Va. — Monthly : octavo, 64 
pages ; $2 per annum ; Charles B. Williams, editor and proprietor. Established 
as the Southern Planter, January 1, 1841, by Charles T. Botts. In January, 
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1S47, the paper passed into tlie bands of Peter D. Beniard^ and was enlarged to 
32 pageS; imder the editorial charge of John M. Daniel. July 1, 1849^ Mr. D. 
vras succeeded by Richard B. Gooch as editor, who continued in charge until his 
death, in 1851, when Frank G. Ruffin became the editor, and in 1855 the proprietor. 
During Mr. li.^s ownership the Southern Planter was doubled in size, and the 
price increased from $1 to $2 per annum, and N. Augast admitted as a partner 
In July, 1858, Dr. James E. Williams succeeded Mr. lluflin in the firm., and took 
editorial charge until July, 1861, when the publication was suspended through the 
effects of the war. February 1^ 1867, the publication was resumed by Charles B. 
Williams, as editor and proprietor, and at the end of the year it was united with 
^' The Farmer," and is now issued as the " Southern Planter and Fanner." 

The Farmers^ Gazette and Liditstrial Index^ Richmond, Va. — Monthly ] octavO; 
32 pages; $1 50 per annum ; S. Bassett French, editor and proprietor. Estab- 
lished July 1, 186S. 

GEOEGIA. 

The Southern Ciutivator, Athens, Ga. — Monthly ] octavo, 32 pages exclusive 
of advertisements; $2 per annum; Wm. & W. S. Jones, editors and proprie- 
tors. Established in 1843, at Augusta, Georgia, by J. W. and W. S. Jones. 
In 1860 it was purchased by D. Redmond, and in 1864 by Wm. N. White, of 
Athens, Georgia, whether it v/as removed. At the close of 1867 it passed into 
the hands of the present proprietors. From 1843 to 1844 the Cultivator was 
edited by J, Yv^. Jones ; 1844 to 1847 by James Oamak ; 1847 to 1852 by Dr. 
D. Lee; 1852 to 1859 by Lcc and Redmond ; 1859 to 1864 by Redmond and 
Howard; 1864 to 1867 by Redmond and White; 1867 to 1868 by Remond 
and Camak ; and from January, 1868, by the present editors. 

The Ilural SoutJterncrj Atlnntfij Ga.~Monthly; octavo, 24 pages; $1 per 
annum ; Miller and Bailev, publishers ; Samuel A. Echols, editor. Established 
March 1, 1868. 

MISSrSSIPPT. 

The Model Fa y mer, Govhii]\,W.^:isi. — Semi-monthly; octavo, 16 pages; issued 
the 1st and 15th; $2 per annum; Key 6c BaiT, publishers and proprietors; 
Thomas J. Key, editor. Established March, 1868. 

LOUISIA]S'A. 

The Southern Eiircdisf,Tai-igi[m\ica,La. — Monthly; octavo, 32 pages; $1 50 
per annum; II. A. Swasey, M. D., editor and proprietor; E. F. Russell, asso- 
ciate editor. Established in 1867. 

TEJ7>TESSEE. 

TJie Sourherii Fanner. Memphis, Teiin. — Monthh' ; quarto, 24 pages; §2 per 
annum ; The Southwestern Publishing Company, publishers ; Dr. M. W. Phil- 
lipr,, cliief editorf assisted by Professor E. AY. Hilgard, P. J. Berckmans, Geo. 
W. Gift, Geo. Husmann, C. C. Langdon, J. Van Buren, and D. L. Adair. Estab- 
lished January, 1867, by Dr. M. W, Phillips. 

The Dixie Fanner^ Columbia, Tenn. — Weekly ; double octavo, 16 pages ; 
S3 per annum; Nicholson & Williams, publishers and proprietors; Hunter 
Nicholson, editor. Established April 15, 1868, by Hunter Nicholson, editor, and 
W. S. Bliss & Company, publishers. Subsequently R. W. Williams purchased 
an interest, making the firm as above. 

ke:ntucky. 



The Industrial and Commereial Gazette^ Louisville, Ky. — Weekly ; quarto ; 
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$3 per armuin } J. Ii. Turner;, pub! i slier avA propiletor ; (). S. Leavitt^ editor. 
Estaldlifihed Noverabor 25, 1865, by tiio present proprietor. 

The Fanners^ Home Journal^ Lexington, K}'. — AYeekly; quarto; S3 per 
annum; James J. Miller, editor and proprietor. Establisncd in 1S67. 

OHIO. 

The Ohio Farmer, Cleveland, Oliio. — Weekl3^ j quarto, 16 pages ; $2 per 
annum ; S. D. Harris, editor and proprietor ; George E. , Blakclee and Mrs. 
Helen L. Bostwick, associate editors. Established in January, 1852, by Thomas 
Brown. In 1862 it passed into the hands of Mr. Harris. , In June, 1867, the 
" Ohio Cultivator was merged into the Farmer," under the present manage- 
ment. 

The Farmers^ Chronicle^ Columbus, Ohio. — ^Weekly; quarto, 16 pages; ^2 
per annum; J. W. Dwyer & Yv^m. H. Busbe}^, editors and proprietors; G. S. 
Innis, agricultural editor. Established January, 1868. 

The So7'go Journal and Farm Machinist, Cincinnati, Ohio. — Monthly ; octavo, 
24 pages ; 50 cents per annum ; Blymyer, Norton & Company, publishers and 
proprietors; Wm. Clough, editor. Established January, 1863, by Wm. H. 
Clark, witli Mr. Clough as editor. In 1864 it was purchased by the present 
proprietors. This journal is especially devoted to the culture of sorghum. 

The American Farmers' Magazine j Cincinnati, Ohio. — Monthly ; octavo, 32 
pages; $1 50 per annum. Issued the 20th of each month. Charles S. Burnett, 
publisher. Established June, 1868, 

The H'uralistj Cincinnati, Ohio. — Monthly ; $1 per annum ; J. S. Sheppard, 
publisher. Established in March, 1868. 

The Northwestern Farmer, Indianapolis, Ind. — Monthly ; quarto, 24 pages ; 
$1 50 per annum; T. A. Bland and T. B. Taylor, editors and proprietors. 
Established December, 1865, by T. A. Eland. 

iLLi^rois. 

The Prairie Farmer, Chicago, 111. — Weekly ; .^ larto, 16 pages ; $2 per annum ; 
Prairie Farmer Company, publishers and proprietors ; Henry J). Emery, W. W. 
Corbett, and H. T. Thomas, editors. Established January, 1841, by John S. 
Wright, and issued monthly up to 1856, when it was changed to a weekly. In 
1858 the paper was purchased by Emery & Company, and merged into ^' Emery^s 
Journal of Agriculture," under the combined names. In 1859 the Journal of 
Agriculture " v/as dropped from the title, and the paper changed to the present 
form. 

The Western llural, Chicago, 111., and Detroit, Mich.^ — Weekly; quarto; 
^2 50 per annum. This journal is published simultaneously at Chicago, Illinois, 
and Detroit, Michigan. H. N. F. Lewis, editor and proprietor ; G. E. MorroAv, 
Chicago, and Edward Mason, Detroit, associate editors. Established September 
1, 1864, at Detroit, the Michigan Farmer being merged therein. 

The Rural Messmiger, Chicago, 111. — Monthly ; quarto, 16 pages ; $1 per 
annum; Josiah Bonham, editor and proprietor. Established January 1, 1868. 

The Bural West, Quincy, 111. — Monthly; $1 per annum; T. M. Rogers, 
publisher and proprietor. Established in 1868. 

WISCONSIN. 

The Wisconsin Farmer, Madison, Wis. — ^Weekly ; quarto ; $2 per annum. 
W. B. Davis, publisher and proprietor. Established in 1849, by Mark Miller 
as a monthly. It VvTiS subsequently owned b}^ Powers & Spinner, and J. W. 
Hoyt, and in 1860 was purchased by the present proprietor, who, in 1867, 
changed it to a weekly journal. 
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TheNorthern Farmer, Fond du Lac, Wis. — Ttrontlily ; double octavo^ 16 pages j 
$1 per annum ; Fred. D. Carson, editor and proprietor. Established January, 
1863, by E. H. Jones & Brother, at 50 cents per annum. In Januar}^, 1867; 
the size was increased and the price advanced, and in December the paper was 
purchased by the present proprietors. 

The Farmers^ Unmi, Minneapolis, Minn. — Monthly j 50 cents per annum ; 
W. A. Nimocks, publisher ; John H. Stevens, editor. Established August 1, 
1867. ^ - 

IOWA. 

The Iowa Homestead and Horticulturist^ Des Moines, Iowa. — Weekly ; quarto 5 
$2 50 per annum; Mark Miller, editor and proprietor. Established in •1856. 

Missourvi. 

Colman^s Bural World and Valley Farmer j St. Louis, Mo. — Weekly; double 
octavo, 16 pages; $2 per annum; Norman J. Colman, editor and proprietor ; 
Wm. Muir and G. W. Murtfeldt, associate editors. Established in 1849, as a 
monthly ; subsequently published semi-monthly, and now issued weekly. 

The Journal of Agriculture, St. Louis, Mo. — Weekly ; double octavo, 16 
pages; S2 per annum; L. D.Morse & Company, publishers and proprietors ; 
L. D. Morse, editor. Established in 1866, by Plant & Brother, as the " Farm- 
ers' Advertiser;" issued monthly. At the beginning of 1867 Mr. Morse assumed 
editorial charge, and the paper was enlarged and published semi-monthly. In 
November, 1867, it passed into the hands of the present proprietors, who changed 
the title to the ^' Journal of Agriculture," and in January, 1868, made it a weekly 
publication. 

The American Entomologist, St. Louis, Mo. — Monthly ; octavo ; $1 per annum ; 
R. P. Studley & Company, publishers ; Benjamin D. Walsh and C. V. Riley, 
editors. Established September 1, 1868. 

KANSAS. 

The Kansas Farjner, Leavenworth, Kansas. — Monthly ; double octavo, 16 
pages ; $1 per annum ; G. T. Anthony and G. A. Crawford, editors. 

CALIPORlS'IA. 

Tlie California Farmer, San Francisco, Cal. — Weekly ; large quarto ; $5 per 
annum ; Warren & Company, pu])lishers ; Colonel Warren, editor. Established 
in 1853, by the present proprietors. 



COTTON UNDER HIGH CULTURE. 



By George W. Gift, MEaipms, Tenn. 



If the production of cotton is to be continued, it must be under some system 
wliicli will secure an adequate return for the capital invested in the enterprise, 
as well as food, clothes, and wages for the laborers, which is not possible under 
the present routine. 

Cotton is now cultivated under a very slovenly system, if it can be called a 
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system. No manures are used, tlie first plongliing scarcely exceeds two inclies in 
depth, and the after cultivation is often delayed at the critical time, until the 
crop is materially injured by being crowded by grass. Under this system, 
I think a yield of three bales to the hand a large estimate, with not enough pro- 
visions — plain bread and meat — to support employes and feed teams. Now, 
when these three bales have netted but $200, it will require but little skill in 
figures to determine that there is no money in such a business. 

Cotton is a great staple, however ; all the civilized world demands it. Its sale 
is ready and certain, and at prices which would be very remunerative, if it were 
cultivated in a rational manner 5 and it is the purpose of this paper to con- 
tribute, in some degree, to such improvement. In what may be said I will 
advance no untried theory, but be guided solely by the lights of experience. 

Dr. N. B. Cloud, of Alabama, some years since, reported a yield of 5,975 
pounds of seed cotton from one acre of fine upland^ manured with 5,000 bushels 
of barnyard compost. From my knowledge of such lands, I should judge that 
the clear gain from manuring was fully 5,500 pounds of seed cotton, equal to 
1;700 pounds of lint, (counting 3J- pounds of seed cotton for one of lint,) worth 
now about $425, net ! Total yield of the acre, 1,810 pounds lint, worth $452. 
On good, deep, upland loam, a much smaller quantity of manure, coupled \sdth 
thorough culture, would probably have brought about the same result. 

Mr. David Dickson of Hancock county, Georgia, says, in the Southern Cul- 
tivator : 

My last crop of cotton, under tlie old system, was j^rown ou 950 acres. I made 810 bales. 
The greatest amount I ever made per acre was on four acres of upland. I used 400 pounds 
guano, with the usual quantity of salt and plaster for turnips, and fed them off on the lot. 
The following spring 1 added 100 pounds guano, 100 pounds dissolved bones, 100 pounds 
salt, and 50 pounds plaster per acre, and put in cotton. The crop was 4,200 pounds seed cot- 
ton per acre. 

From the four acres the crop was 16,800 pounds seed cotton, equal to 5,150 
pounds lint ; Worth now $1,287, net ! or nearly $322 per acre — a sum quite equal 
to the profits of some market gardens in the neighborhood of cities, where the 
lands are valued at $1,000 per acre. The same gentleman says, in a later com- 
munication : 

The land (a lot of 16 acres) is good, pine land, and has been under the plouj^h nearly 70 
years, and as many as 55 years in cotton. About -IaJ years ago it was sov/n in oats, v/ith 200 
pounds guano and bones, mixed with salt and plaster, and made 30 or 35 bushels per acre ; 
all fed off by turning stock in the field. Four years ago, I left it uncultivated until the mid- 
dle of July, there was then a heavy growth of v/eeds on it, just grown. I turned them in, 
and dropped peas in every third furrow. The result was a heavy crop of vines, and at least 
15 bushels of peas per acre. These were fed off by beef cattle. ^ * it was planted 
in cotton in 1866. * * * i commenced the third day of May, (18G7,) with two horses, to 
prepare the land, and applied to each acre 250 pounds soluble bones, 165 pounds No. 1 Peru- 
vian guano, and 100 pounds plaster, dropped in the bottom of the furrow. * * * I hired 
the picking of most of it at 40 cents per lUO pounds. The lot avera^^cd about 3,000 pounds 
per acre, but owing to a storm, and other causes, I gathered ouly ahout 2,700 pounds, which 
will make two good bales per acre. In the lot was a potato patch, which had been twice 
manured and mulched v/ith straw. I think that portion made at the rate oi' 6,000 pounds per 
acre. The next best place was about one acre of old pine field, first year, which made about 
5,000 pounds. The cotton would have been better, planted 10th April. * * * i found, 
during the wet weather, where most manure was put it stood the rain best. * * * Below 
is the cost of one acre : 

Cost of manure at plantation $17 00 

Horse two days at one dollar per day 2 CO 

Plough hand, two days, at 50 cents 1- 00 

Hoe hand, two days, at 50 cents 1 00 

Dropping seed --- 25 



Picking 



10 80 



Total 



32 05 
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Against this small outlay stands a credit of 2^700 pounds seed cotton, equal 
to 818 pounds lint, worth $204 ; a clear profit of S171 95 per acre, or S2,751 20 
gain, on a field of 16 acres. I wish the reader to bear it particularly in mind 
that this was done in 1867, the identical year in which so many thousands were 
rained. They neither used manures nor ploughed with two horses. 

As an additional and crowning evidence of wliat may be achieved, I mention 
that Mr. Dickson sent to the Cultivator a stalk of cotton, but three feet high, 
which had upon it 523 matured bolls. In Georgia uplands it is estimated that 
100 bolls make a pound of seed cotton. Consequently this single stalk jnelded 
5-J pounds, lieckoning a crop to stand 3 by 5 feet, we would have 2,904 stalks 
to the acre, which would yield 15,188 pounds seed cotton, or 4,560 pounds lint, 
worth now Si, 140, net. I may be met by the sceptic with the assertion that 
this enormous production was due to accident, or extraordinary care and treat- 
ment. I deny the accidental part, and, if it was due to high feeding, will it not 
pay to feed whole crops in the same manner ? Mr. Peter Henderson, of South 
Bergen, New Jersey, tells us that in order to take profitable crops of vegetables 
from his gardens he underdrains b}'- 3 f©et drains, placed 15 feet asunder; 
thoroughly subsoils once in 4 years; ploughs to a depth of 12 or 14 inches 
annually ; and each year lays on a dressing of manure equal to 75 tons, or of bone 
dust 2,000 pounds per acre ; and yet he does not claim so great a profit as $1,140 
per acre, and his lands are worth probably not less than $2,000 per acre. Plant 
cotton on such land, and, my word for it, cotton is yet king — the most profitable 
plant yet grown by man on a large scale. 

The exclusive system of cotton planting must give way to a mixed S3^stem of 
farming. Each and every fann must be made more than self-sustaining as regards 
provision crops, looking to cotton for the profits. The area of cultivation must 
be reduced j a thorough rotation of crops practiced, stock raised, and manures 
carefully saved, housed, and composted. Deep, thorough, and careful tillage 
must succeed the present shallow and slovenly culture. When these conditions 
are fulfilled we will become independent as regards our food crops, and the pro- 
duction of cotton will rapidly increase from year to year. 

To treat land so as to obtain the greatest maximum crops would require a very 
considerable outlay of capital, which our people have not. But I insist that 
our lands ma}^ be brought up to the paying level by judicious rotation of crops, 
and by saving and utilizing the vast quantities of manures which now go utterly 
to waste. 

The rotation I would recommend is that of five fields : First, all the manure 
for cotton, the land to be thoroughly sub soiled and properly tilled ; second, 
corn after cotton, manured in the hill with ashes and such cotton seeds as are 
not fed to stock ; third, wheat after corn, to be seeded with red clover or mixed 
grasses, and allowed to wait its turn in the five j^ears' ehift. Returning, the 
clover sod to be broken in the fall, and the land thoroughly subsoiled in the 
spring, manured and prepared for cotton, and so on as before. Under this sys- 
tem we may expect the greatest yield of all crops, and with the easiest cultiva- 
tion. Crab grass, the cotton farmers greatest enemy, perishes where the land 
is not cultivated continuously. Following grain and ^he grasses we find this 
pest exterminated. Cotton exhausting land but little, and the culture being 
clean,^^ we have every right to expect after it a bountiful corn crop,, and there- 
after good wheat and grass. I would not have more than 25 acres under this 
system to each reliable hand employed. Prom every acre Vv^e get food for stock. 
Cotton seeds, as oil cake or cooked, are of great value as food for cattle, reckoned 
in England, when decorticated, as equal, if not superior, to the richest grain. 
Prom the other crops we have com and fodder, straw, bran, and hay. Hence, 
under judicious management, with stock enough to consume the products of the 
place, the amount of manure for the cotton land would not fall short of 30 tons 
per acre per annum , enough to bring the crop up equal to that of Mr. Dick- 
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son's fouor-acre lot; or^ wc will say^ 10 bales of cotton to the hanclj not an 
unusual production on tlie ricli bottom lands of tlio Mississippi and Yazoo prior 
to the war. The following estimate of receipts and expenses for 25 acres inay 
serve to further illustrate the gystom 



EECEIPTS. 

10 bales cotton, at $100 .; ^1, 000 

300 bushels corn^ at 50 cents 150 

125 bushels wheat, at ^2 250 

10 tons hay, at $20 200 



Total receipts 1,600 



EXPEXDITUTIES. 

Wages and board of one hand $250 

Help at haymaking, cotton picking, and harvest GO 

Feed of team, two mules, per annum 125 

Seeds, &c 40 

Wear and tear, and repairs 25 



Total expenditures 500 



Net profits 1,100 



According to this system we are sure of a living and some money. As we are 
going now we are pushed to get the former and have none of the latter. Before 
closing, I may say that this system is based upon the theory of reliable and intel- 
ligent labor, and ample protection for crops and stock. 



SOUTHERN AGEICULTURE. 



The whole country is desirous of knowing the present and prospective con 
dition of agriculture in the States which were directly involved in the rebellion 
and resultant emancipation. The people of those States are presumed to be 
still more anxious for a speedy return of agricultural and general prosperity. 
The more intelligent and progressive are fully aware that such prosperity must 
come through means and agencies adapted to the changed circumstances sur- 
rounding southern industry. From the first moment permitting the sliglitcst 
action of this department, imremitting efibrts Lave been nuide, so far as means 
and focilities were at hand for the work, to ascertain the proesing wants of this 
section, to furnish information and advice suited to the exigencies of the case 
and to initiate a new era in the history of its productive industry. 

In the hope of obtaining facts of importance, and learning the views of the 
most practical men of the south, the following queries were directed to our reg- 
ular coi-ps of reporters and agricultural editoi's, and planters distinguished in 
their vocation : 

1. Prior to 1S60, what percentas^e of acreage actually cultivated in your State 
was annuall}^ planted in cotton? Please make this an average for a series of 
vears. 

2. What percentage was in corn ? 

3. What was the prevailing mode of culture, product of ginned cotton per 
acre and per hand, and profit of the crop? 
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4. What were the prices of labor per annum, in 1860, of men; of women ; of 
youth of 14 years? 

5. What were the prices for the same cLasses in January, 1S67 ? 

6. What are the contract prices of the same cLasses for the present year ? 

7. What changes in modes of culture, size of plantations, and contracts for 
labor, have been made since 1860, with comparative production and profit? 
Please give an accurate idea of the terms of different contracts, and indicate the 
comparative pre valency of each. 

8. Please give individual cases of improved modes of culture, wath successful 
results, including the name of proprietor, number of acres, mode and amount of 
culture, kind and quantity of fertilizers, and product of ginned cotton, with cost 
per pound. 

Give instances of cotton planting b}^ colored men, xAih results. 

10. What circumstances affect the comparative profit of large and small 
plantations, and what number of hands would be likely to prove most profitable 2 

11. Give name and description of different agricultural implements no win use. 

12. What facts have you tending to illustrate practically the saving of labor, 
reduction of cost of culture, or increase of production and profit, by the use of 
improved implements of husbandry ? 

13. The cultm^e of what crops promises to pay better than cotton planting; 
and the reason why ? 

14. What are the inducements to stock-growing, and improvement of breeds 
of stock ? 

15. What suggestions would you commend to your neighboring planters as to 
the enrichment of their fields, the variety and proportion of crops to be cultivated, 
the improvement of their neighborhood, and advance in values of lands ? What 
home resources for fertilization are available, as marls, lime, gypsum, &c. ? 

The responses to these inquiries afford the most gratifying evidences of a strong 
desire for improvement in agricultural processes, and the dissemination of just 
views of true agricultural cconom3^ They are generally full, and often elaborate 
in the expression of individual views. While their hints towards improvement 
are locally suggested and various, there is less divergence in spirit, and an actually 
nearer approach to unity than could have been expected in the chaotic state in 
which all social and industrial elements of the south now exist. In the brief 
space allotted to this article it will be impossible to make many extracts from 
correspondence. The returns are necessarily so nearly alike that repetition can 
only be avoided by giving, in condensed form, an average expression of the 
statements and recommendations of all. The department is under great obliga- 
tions for the care and fidelity with which its inquiries were met, and has filed for 
special and local reference all matter connected with the subject. 

ACIIEAGE m COTTON AITD CORX. 

The tvt'in crops of the south, cotton and com, have monopolized its tilled land, 
crowded out the grasses which are essential to permanent success in agriculture, 
and left 100,000,000 acres of "old fields" to the greed of hungry broom sedge 
and insatiable pines. In a small section of South Carolina and Georgia 170,000,000 
pounds of rice have been grown j in Louisiana 220,000 hogsheads of sugar 
w^ere made upon a naiTow margin of river land in a few of the lower parishes 
of the State ; and a moiety of wheat was harvested, two or three bushels only 
to each inhabitant of the cotton States. A beggarly list of other pro- 
ducts might be specified, all occupying a percentage ' of the cultivated area 
scarcely computable. Cotton and corn have been planted in four-fifths of 
the tilled lands of the cotton States, and a large portion of the other fifth, 
assigned to other crops, has been found in the mountain sections of Ten- 
nessee, the Carolinas, and Georgia. The best soils of the Gulf region have 
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been so exclusively given up to these favorite crops that in plantations of hundreds 
of acres scarcely a single acre has been permitted to produce anything else. 

An effort was made to ascertain approximately the proportion which these crops 
have respectively borne in former years to the total acreage actually tilled each 
year^ and from the county returns the following averages are calculated : 



States. 



North Carolina. 
South Carolina 

Georgia 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Average 



Cotton. 



Corn. 



Per cent. 


Per cent. 


20 


4G 


37 


40 


43 


40 


47 


37 


53 


36 


56 


30 


44 


36 


45 


37 


1(3 


48 


44 


38 



The great fertility of Louisiana lands, mainly Mississippi bottoms, places that 
State at the head of the list, as to excessive cotton acreage, after malting full 
allowance for cane culture. It is lowest on the corn list on account of the facility 
of obtaining com from the western States; Mississippi stands next, both in excess 
of cotton and deficiency of corn. A verification of this estimate may be obtained 
from the census figures, which give 21 bushels of corn for each bale of cotton in 
Louisiana, and 24 bushels for one bale in Mississippi. The difibrence in acreage 
is still more apparent in view of the larger average yield of corn in Louisiana. 
As appears from the table the relative positions of the States are as follows : 
cotton, Louisiana, Mississippi, Alabama, Arkansas, Texas, Georgia, South Caro- 
lina, North Carolina, Tennessee ] corn, Tennessee, North Carolina, South 
Carolina, Georgia, Arkansas, Alabama, Texas, Mississippi, Louisiana. The 
last is first ; Tennessee, once the first corn State in the Union, heads the list, and 
it is curious to observe that the others follow in order exactly the reverse of that 
of the cotton list, except in the displacement of Texas. 



MODE or CULTUEE AND PRODUCT. 

The mode of culture before the war is too w^ell known to require extended 
description. It consisted of ploughing in beds of four to six furrows each, more 
or less, in accordance with the size of the ploughs and the desired distance 
between the rows, sowing thickly in a drill opened in the centre of the bed, at 
the rate of two or more bushels of seed per acre, covering with a strip of board 
(screwed to the foot of a common shovel or scooter plough) made concave on the 
under surface, to fit the crest of the ridge, with sharp bevelled edges, a device 
which leaves a slight elevation to prevent saturation with water and dresses neatly 
the surface of the ridge; chopping out the sui-plus plants and all weeds on the 
ppearance of the thh'd or fourth leaf, with the hoe, followed by a plough to round 
jp the ridge and cover weeds, or preceded by it when the field is so rough as to 
expose the plants to the liability of being covered and smothered ; ploughing 
again, and bringing to ^*a stand" with the hoe by leaving two plants (where 
but one is evontually allowed to remain ;) and at the intervals of 20 days con- 
tinuing to plough less deeply and closely to the plants each time, cleaning up 
with the hoe any rernaining patches of grass, and keeping the surface of the 
ridge clean, mellow, and smoothly rounded. 

The minor details of the culture vary with the circumstances of soil or season 
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and the peculiar views of fhe planter, but its main features are nearl}^ invariable, 
and are founded on tlie practice of the best cultivators. 

No radical change in the order of this culture, or in the general character of 
its processes, is looked for, though positive or marked changes are highly desir- 
able in thoroughness and economy of cultm^e j nor are persons hitherto unac- 
quainted with cotton-planting expected to succeed best in it. The wisest of the 
old planters are the most successful cotton-growers ; they are borrowing sugges- 
tions from other branches of agricultm'e, accepting hints of economy, and adopt- 
ing labor-saving appliances, and they are reaping substantial benefits from their 
efforts in perfecting and improving the old practices ; but the masses are not follow- 
ing except in squads, slowly and far behind. Many new-comers, after a season 
or two of trial, and sometimes sad experience, learn the business and infuse into 
it new energy and elements of success. 

There are other questions involving the management and economy of labor, 
improvement in farm machinery and enrichment of soils, upon the solution of 
which depends the profit of cotton production, to a far greater extent than upon 
the order and peculiar mode of planting and cultivating ; yet, small changes in 
these particulars wdll eventually facilitate and cheapen the processes of cotton 
culture. The practice of sow^ing by hand, now in so general use, will give place 
to seed planters, and the covering will be accomplished simultaneously. The 
present modes of covering are various, some of them rude ; they include the 
concave board, the notched block, a forked plough or aiTangement of tw^o scoot- 
ers, the harroW', and a plough followed by a block, to obviate the effects of deep 
covering. The improvem-ents needed in ploughs w^ill be considered in another 
chapter. 

Yield. — The average yield of cotton per acre has never been ascertained by 
an actual census. As with corn and wheat, the real average is not half the pro- 
duct commonly realized by the best cultivators, and not one-foiu'th the quantity 
a good soil, rightly managed, is capable of producing. The local returns upon this 
point are quite full, aiid doubtless nearly correct, though probably too high rather 
than under statement. Averaging them, with due regard to prominence of States 
and sections of States in this production,* the following table is obtained, show- 
ing the estimated average product per acre, and the average product per ^'hand," 
or laborer : 



States. 



Product 
per acre. 



North Carohna 
South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Averaofe 



Pounds. 
160 
145 
170 
165 
175 

. 195 
250 
225 
240 
165 



190 



This exhibit places the States in the following order, as to yield per acre : 
Louisiana, Arkansas, Texas, Mississippi, Alabama, Georgia, I'lorida, Tennessee, 
North Carolina, South Carolina. The plajitations in the first two States are 

* For instance, of 86 counties in Tennessee, scarcely one-third have ever proi^uced cotton 
as a market crop, and the largest portion of the yield of any year is obtained from half a 
dozen counties. 
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mostly Mississippi bottoms, nnsarpaased for iitncss in tlio ^vorkl. The Texas cot- 
ton fields are on the Eed Iliver bottoms, and alhivial soils of other river valleys 
of southern Texas. Mississippi has cotton lands on the Miss' ^sippi, Big Black, 
and Yazoo rivers^ as p;ood as the best of Louisiana or Texns^ and also has 
thousands of acres in the eastern and sontliern parts of the State, of moderate 
fertility, which tend to reduce her average. Alabama naturally comes next in 
order, and the Carolinas, witli the most depleted, ravaged, and depopulated cot- 
ton plantations of the country, close the list. The highest average is but half 
a modem bale, the lowest less than a third, and the general average, 190 pounds, 
is quite as large a figure as the truth will waiTant. 

Some of the most productive counties on the Mississippi river report 10 bales 
per hand, or 4,800 pounds, or almost three times as much as the general aver- 
age ; and the san>e localities cultivate additionally to the hand, five acres in corn, 
yielding 35 bushels each. 

The order of the average product per hand in tlie several States corresponds 
with the products per acre of each, except Tennessee. The general average 
per band, 1,750 pounds, makes the average cotton area per hand between nine 
and ten acres. 

PP.ICES or LABOR. 

The returns relative to the prices of labor in 1860, and for the last two years, 
are of much interest, showing the effect of fluctuations in value of products, the 
difference in productive value of soils, the result of local competition for labor, 
and other causes. 

In the following table of wages per annum, rations and clothing are included 
with the money in 1860, rations without clothing in 1867. The rations consist 
principally of bacon and meal ; three and a half pounds of the former, and a 
peck of the latter. The clothing comprised two suits of summer clothes, tw^o 
pairs of shoes or one of boots, and sometimes a pair of blankets. In the term 
"youth" are included children of both sexes, of not less than fourteen years. 
There is difhculty in obtaining strictly true averages, from the differing condi- 
tions in employment of labor, and the uncertainty that a return fully represents 
all such peculiarities, but the result suffices to show the feverish excitement in 
cotton-planting in the beginning of 1867, along the Mississippi river, in Ten- 
nessee, Texas, and Georgia, and the collapse of a year later, when prices ruled 
low, a burdensome tax w^as imposed, loss and bankruptcy were rife, and gloom 
overspread the planting communit3\ The table is as follov»'s : 



Stp.tes. 


1S60. 


18G7. 


1868. 






















Men. 


Women. 


Youth. 


Lien. 


Women. 


Youth. 


Men. 


Women. 


Youth. 




105 


46 


39 


102 


43 


46 


102 


41 


45 


110 


49 


50 


104 


45 


47 


89 


41 


39 


South Carolina 


103 


55 


43 


100 


55 


43 


93 


52 


42 




124 


75 


57 


125 


65 


46 


S3 


55 


47 


Florida, 


139 


80 


65 


109 


85 


52 


97 


50 


44 




138 


89 


CG 


117 


71 


52 


87 


50 


40 


Mississippi 


IGO 


100 


71 


149 


93 


61 


90 


66 


40 




171 


120 


72 


150 


1C4 


65 


104 


75 


60 




166 


109 


80 


139 


84 


67 


130 


72 


65 




170 


108 


eo 


158 


94 


73 


115 


75 


67 




121 


63 


60 


13G 


67 


65 


109 


51 


45 



Wages. — The payment of wages — a plan tried extensively in 1866 — gen- 
erally proved unprofitable, the freedmen being inclined to use too freely their 
newly-found liberty, and planters were generally quite as little at home in the 
management of free labor. Much of the labor was inefficient; idleness became 
contagious, of a more malignant type in proportion to increase of numbers work- 
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ing togetlier, crops were ncglectod, upbraidings and threats sometimes followed, 
and the cotton fields were in many cases left in the Im'ch at the critical season 
of picking. Other plans had been followed, and promised to be more exten- 
sively adopted. One of these was 

jRenting. — The rent is sometimes agreed to be paid in money, but generally 
in a stipulated portion of the crop, usually one-third. In parts of Texas, one- 
fourth of cotton and one-third of grain crops, is a common rent. In some parts 
of Tennessee, as in Polk county, more farms are taken for rent than on shares. 
It is asserted that persons renting good lands " at halves," often do better than 
to get two-thirds of the produce of poor farms. 

The most prevalent and popular mode of contracting proprietors and laborers is — 

Worldng upon shares. — Great diversity has existed in the form and character 
of contracts. Few freedmen have means to provision themselves, and exceed- 
ingly rare are the cases in which they can obtain credit for any supplies what- 
ever. Therefore, whether they engage to furnish rations with their labor, or half 
of the feed for horses or mules, these supplies are all charged, the aggregate to 
be deducted from their share of gross returns. The mode of contracting pre- 
ferred in 1867, in South Carolina, required the payment of one-third of the crop 
to the laborer, who furnished his own rations. A similar arrangement was 
common in Georgia, where, also, many plantations were rented for half, all 
expenses to be borne equally by planter and laborers. In some parts of Florida, 
labor was furnished with all supplies except clothing, and paid one-fourth of the 
crop, or one-third of the crop without rations. In Marengo county, Alabama, 
a region of fine plantations, one-fourth for labor is the rule, or one-third without 
rations ; and similar rates are offered for the cultivation of other rich soils in 
Alabama, Mississippi, and further west, while somewhat better terms are given 
to labor in less productive locations. In Amite, Mississippi, labor and board 
are made equivalent to farm and stock ; in Greenville, Mississippi, one-fourth is 
paid for labor, one-third for labor furnishing its own supplies, and one-half if 
the expense of forage is shared by the laborer ] in the vicinity of Louisville, 
three-tenths of the crop is given for labor ; on the Yazoo river, one-fourth of the 
gross product is paid for labor furnished with rations ; in Tippah, Mississippi, the 
farm tools and stock are an equivalent for labor, rations, and feed. 

Profits of labor. — The results of planting in 1866 and 1867 were, in most 
cases, disastrous to planters, and disappointing to laborers working on shares. In 
some sections, the entire crop, as is asserted of the majority of plantations, did 
not suffice to pay laborers and their food and clothing, yet the price of labor 
might be lower than in 1860, though it would have been higher, but for its com- 
parative inefficiency. The general complaint is, that labor has proved unreli- 
able, unprofitable, and vexatious. There is no doubt that freedraen's labor, in 
this transition period, has yielded lowxr results than the compulsory labor of 
1860. This w^as to be expected. To presume that ignorant slaves, herded in 
masses, released from all control except the restraints of statute law, should at 
once become models of industry, frugality, and foresight, is to accredit to them 
a higher wisdom than could be expected of their masters in their new relations. 

Both parties have muchtoleam, many errors of policy or practice to renounce, 
and success to win, by a better understanding of the means for attaining it. 
This correspondence has proved such success attainable, and already attained by 
a few persons, w^ho not only had the confidence of their laborers, but directed 
and supervised their labor, with a full understanding of the altered conditions 
of cotton-planting, and a high appreciation of the required changes in its 
economy. 

"It has been declared by representative southern men that negro labor is the 
best on the continent. It is best in the south at present, because, rude as it 
may be, it is almost the only skilled labor for cotton culture. When white men, 
in any considerable numbers, become practically acquainted with the processes 
27 
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of cotton-growing, their labor will probably prove superior. A very few white 
men in the cotton section are engaged hi the labors of agriculture. When the 
absurd prejudice of the poor man against the labor necessary to raise him to com- 
fort and competency no longer finds a place in the bosom of the white man, 
there will be no lack of production for home supply, or for export, and the waste 
places will be built up, and prosperity and abundance will bless the land. 

CHANGES IN CULTURE AND MANAGEMENT. 

It would be gratifying to be able to say that better culture, greater economy 
in agricultural processes, a general practice of fertilization, and a thorough adap 
tation to changed conditions have already obtained ; yet it would be absurd to 
expect it at once or under existing circumstances. It is enough to know that an 
unusual spirit of energy is awakened, which has already begun to yield valuable 
fruits, here and there, at isolated points throughout the southern States. The 
agricultural mind is wakeful and active. Intelligent and practical writers 
enrich the agricultural press with advanced ideas. In the Carolinas and Georgia 
commercial and artificial fertilizers are used to a very great and increasing extent, 
and their comparative value, mode of application, and results upon different soils, 
are more eagerly canvassed than ever before. It is but fair to say that pecuniary 
inability has proved a bar to improvement dictated by the deliberate judgment 
of many planters. 

An instance or two of successful planting will serve as an example of progress, 
to which the most conservative are compelled to look. The gentleman men- 
tioned by Benjamin T. Harris, our correspondent in Hancock county, Georgia, in 
the following extract, has long been known as an exponent of high culture : 

David Dickson, of this county, has produced the most successful results in growing: com, 
cotton, wheat, oats, potatoes, &c., on a large scale, for the last 20 years, of any one in this 
vicinity. He originated the mode which he has so successfully pursued and which is now 
gejierally followed. It is peculiar only in the fact that he gives more distance, both to com 
and cotton, than was formerly given ; that he has used more commercial manures, ploughed 
deeper in the preparation of the ground, cultivated shallower, and with more care for the 
young plant, especialljr, and more land per hand and per horse, than our planters generally 
have done. It \s but just to him to add that these results were obtained with more satisfac- 
tion to himself and laborers than is often found on other plantations. He uses Peruvian 
guano, bone-dust, plaster and salt, combined or mixed, under his own watchful eye, with 
such domestic manures as can be economically raised and applied. He made, in former 
years, from 3,000 to 5,000 pounds of ginned cotton to the handf, with a superabundance of 
corn, pork, beef, wheat, oats, potatoes, cheese, watermelons, &c., &c., for his own use and 
for the use of his negroes, and to sell to others who were not so fortunate. Like all others in 
the country, he -cannot now produce the same results with the same number of laborers. 

Mr. Dickson pulverizes the soil thoroughly in preparation for cotton, and " 
manures an acre (when expecting the best results) with 160 pounds guano, 24Q 
pounds dissolved bones, ICQ pounds salt, and 160 pounds plaster, thoroughly 
mixed, costing about $16, the mixture deposited in an eight-inch furrow, which 
is covered with a long scooter ranning deeply on each side, leaving a rich and 
mellow seed-bed. He cultivates cleanly with sweeps and uses the hoes once or 
twice. His crops are remarkably reliable, the most destructive casualties caus- 
ing only partial failures ; and though he often suffers from worms or drought, 
he rarely gets less than a bale per acre, and often er obtains nearly two. Mr. Dick- 
son purchased, in 1867, Peruvian guano to the amount of $12,000, and found the 
investment a profitable one. Whether this profit might not have been more 
ckeaply obtained by making at least a portion of these fertilizers upon the farm 
is a question pregnant with meaning to southern farmers. 

James Davison, of Greene county, Georgia, experimented quite extensively 
last year with stable manure and several of the <;ommercial fertilizers. The 
experiment with Peruvian guano increased the yield 140 per cent, when com- 
pi^red with the yield from the same quantity of land without fertilizers. Common 
yroofi ashes and salt g-ave an increase of 200 per cent. 
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Large results have been obtamed upon poor soils by fertilizers. An instance 
is reported from Onslow county, NortL Carolina, of a product of 2,700 pounds of 
seed cotton, or about 800 pounds of lint from one acre. The cotton was culti- 
vated in the usual way, the land highly manured with a compost manure con- 
taining a large percentage of stable manure. Other cases are reported from " the 
old north State.^' A. B. Davis, of Carteret county, produced in 1S67, from an 
acre of land, 2,300 pounds of seed-cotton, using for manure fish only, which he 
caught himself. Calvin Tucker, of Pitt county, also produced from one acre 
2,300 pounds of seed cotton, using barn-yard manure, shell lime, and leached 
ashes. J. T. Pearson, of Wa3^ne county, produced from one acre 2,200 pounds 
of seed cotton, using with bam-yard manure, cotton-seed and Baugli^s super- 
phosphate of lime. R. W. Pelletier, of Lenoir county, produced from one acre 
2,061 pounds seed cotton. The mode of cultivation in these cases was not unusual, 
the increased yield being mainly due to the fertilizers used. The season was an 
unfavorable one, and the yield would have been much larger in a good season. 
Instances are given of similar increase of production in other farm crops, as the 
cereals and roots. 

B. F. Ward, of Butts county, Georgia, gives his experience in the management 
of freedmen as follows : 

In 18(36 I gave my laborers, all negroes, $120 as wages to men, and ^75 to women and 
boys, and fed them. Some worked as well as I wislied ; about one-third would not work 
unless I was present, and then not cheerfully or well. I lost my provisions of corn and meat, 
and made about enough cotton to pay them their w- ages in full. I settled with them fairly ; 
all were satisfied, and wanted to stay another year. They w^ere all worked together. I 
Belected for the next crop those withlamilies who worked well, and turned off the drones. I 
kept married men akogether. I had a great many applications to hire, which gave me 
choice of the laborers around, and got as many as I wanted to work my land. I then divided 
them into squads and families, or let them make selections of their own co-w^orkers. I 
measured off to each squad a portion of land, and gave a mule to each two workers. .1 gave 
them one-half the corn and fodder, peas, potatoes, sorghum, melons, and half the dried peaches, 
and one-third of the cotton. I fed the plough stock, and they fed themselves and found their 
own clothing. They went to work very earnestly. The heads of squads were good practical 
farmers. I had rented a portion of the land to wliite laborers, and 1 was soon enabled to get 
up a good state of excitement and ambition to excel in the quantity of crops to be made. The 
negroes worked well, and made good crops. Some made 300 or 400 bushels of corn to the 
hand, and some from three to five bales of cotton per capita, besides large quantities of pota- 
toes, and about 250 galilons of sirup in all. We sold over 700 pounds of dried peaches, 
besides what was kept for home consumption. They were to furnish their own provisions, 
but by about the middle of June all except two had applied to me for meat, and some for 
corn, and some for both. I referred them to our contract ; they acknowiedged its terms, but 
said it took more to feed them than they thought for ; they had " eat up all their meat, and 
their money was all gone too." I had to supply them or lose the crop ; I furnislied them, of 
course. They did very little after the crop was laid by until time to gather it. They finished 
gathering before Christmas. 

The follov/ing from R, H. Springer, of Carroll county, Georgia, furnishes 
another illustration of the benefits derived from judicious management of co- 
operative freedmen : 

In 1866 I employed freedmen and gave them one-third of all that was made. 1 furnished 
everything — laud, tools, horses, seed, &c., but I found that was hardly enough, although 
they worked well. In 1SG7 I gave them one-half, and only famished iLe land and stock, 
and fed the stock, they being at all 6ther expense. They repair rny fences, cl.°an out my 
ditches, and keep the plantation in good order. This plan worked y.^ell. My plantation 
looks better than ever before ; the freedmen work better, and make an ruiundaace to supply 
themeelves and families. I am at but little trouble, and, if anything, they are working better 
this year than ever. They repair and keep up the plantation at times when they v/ould do 
nothing else ; therefore it is no expense to them but Labor, and a great saving to me. I vv^ill 
add that this plan is being rapidly adopted by the farmers of this county. Freedmen would 
do much better if there were not so many villians prowling over the country seeking to 
swindle the negroes out of their hard-earned wages. 

Mr. Springer cultivates cotton at the cost of 10 cents per pound, getting four 
bales per hand, besides grain, peas, potatoes, and other crops. 

Dr. Tanner, in the same county, obtained 500 pounds per acre on very poor 
land by the use of stable manure. 
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A planter oF Jolinson county, Georgia, cultivates 1,500 acres, with fertilizers 
made by supplying his own stables with pine straw. His cotton is estimated to 
cost but six cents per pound. 

Dr. S. P. Burnett, of Fort Gaines, Georgia, manured 25 acres of poor pine 
land, and obtained 18 bales of 500 pounds each, costing six cents per pound. 

In Tatnall county, Georgia, an experiment with guano resulted as follows : 
7 rows, with guano under the ridge, 331 pounds; 7 rows, with an equal quantity 
on the surface, 246 pounds; 7 rows, without guano, 104 pounds. 

The product of the soil has been increased one-third in Clarke count}^, Alabama, 
by the use of superphosphate of lime. 

Albert Grumpier, near Childersburg, Talladega county, Alabama, cultivates 
15 acres per hand, 10 in cotton and 5 in corn, bedding high, manuring in the 
drill with a compost of stable manure and muck. He obtains an increase of 
one-third by the use of guano. His cotton is estimated to cost 11 to 12 J cents 
per pound. 

Instances of intensive culture are reported in Mississippi and other States. 
Fertilizing is little practiced except in the Atlantic States. The alluvial soils 
of Alabama, Mississippi, Arkansas, and Texas, are practically regarded as inex- 
haustible, and are cropped continuously, with little fear of exhaustion. It has 
not been discovered, however, that manures occasion any injury in such locations. 

There is not only an expressed intention of diversifying agriculture, but a few 
are making efforts in that direction, neglecting cotton, or wholly discarding it. 
Thomas II. Tennison, of Clark county, Arkansas, illustrates the views and 
practice of this class : 

I cultiyato about 80 acreis, one-half bottom land, the other rolling, sandy land ; about 40 
acres in fruit — apples, pears, peaches, plums, cherries, and a general variety of small fruits, 
all of "which do extremely well here. I have a barn, cotton-gin, mill, wood-saw, (cut-ofF,) 
sugar mill, and evaporator, sulky plough, double shovels, Collins and Co.'s cut steel ploughs, 
Goddes' harrow, cotton planter, corn planter, one Avery, No. 8, and, perhaps, one bull tongue. 

I use barn-yard and stable manures, incorporated with swamp muck. I have, also, a bank 
of shell marl, which is abundant in all parts of tliis county, on which I draw occasionally. 
We use all our spare cotton seed, also, as a fertilizer. I find by experience that a corn crop 
can be doubled by using rotted seed, a handful to the hill. The above is the only farm I 
know of where an improved implement is used, or has a barn or shelter for stock, or uses a 
level on hillsides. As I have no disposition to gamble, or invest in lotteries, I do not raise 
cotton. 

Every variety of farm product for use and for sale, fat stock, no debts, and money in pocket, 
are indications of my way of striking a balance in favor of the improved mode and imple- 
ments. 

PLAlTTrN"a BY COLORED MEX. 

The general tenor of information upon this point is that such efforts have 
usually resulted in failure. It should also be remembered that failures have been 
more numerous than successes among whites, as shown by the same returns. 
The difficulties to bo encountered have been not only worms, excessive rains, 
droughts, floods, and fields overrun with pernicious growths of neglected yeai's, 
but inexperience in business calculations, a proverbial lack of foresight in the 
uneducated plantation negro, a prodigal hospitality while a pound of bacon or a 
bushel of sweet potatoes remains, and an inability to appreciate the economic 
value of passing time. There are instances enough of thrift and foresight to 
refute the proposition that the race is and must be incapable of business manage- 
ment, when time and opportunity for such practical education shall be enjeyed j 
at the same time it is shown to be unwise, in view of the overwhelming evidence 
of their present unfitness to manage plantations, to advocate the undertaking of 
cotton planting or general farming by the freedmen generally. If there are any 
ambitious enough to brave the risk, with money enough to make a commencement, 
they should be permitted the trial ; hni the bands" generally should be encouraged 
to work for vv^agos until they can test their ability to manage for themselves, at 
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least to the extent of economizing their earnings, and saving a sm-plns for tba 
contingency of the futurg in a life of freedom. 

A sufficient number of the various classes of reported experiments to give an 
accurate idea of the import of the returns ^vill be briefly presented. A repug- 
nance to cotton culture was early evinced, which rendered it difficult at first to 
contract for their labor, and prevented engaging in it on their own account. 
They knew it meant work from January to Christmas, and work was not the 
idea of freedom which they had received from the inculcation of example or 
the teaching of observation ; to be free w^as to hunt and fish, and lounge about 
the county town ; to the women it was to desert out-door employment, and ape, 
in a slight ^ degree, the fashions and habits of the more fortunate white race. 
Those having the disposition to labor were encumbered and impeded by gossip- 
ing idlers. 

Failures. — Among the many cases of unsuccessful planting reported, is one of 
a black man in Mississippi, who lost S10,000 in an attempt to cultivate cotton. 
Another in Amite county, Mississippi, hired fivo or six hands, obtained credit 
for farm stock and utensils, and in two years was left in debt between $1,000 and 
$2,000. Another in the same county who had formerly managed successfully 18 
hands for his master, and who was deemed an intelligent and excellent manager, 
went to work with a force of 17, four being women, and three youths : rented fertile 
bottom land, agreeing to pay one-third of the product as rent. ' He bought of 
his landlord two mules, four horses, eight cows, and borrowed four yoke of oxen, a 
wagon, 1,200 pounds of bacon, 40 bushels of com, 3,000 pounds of fodder, and 
obtained credit for $1,000. He obtained four bales of cott®n, raised no com, fod- 
der or vegetables ,• both mules were dead at the end of the year, two horses were 
run oflF and sold, two yoke of oxen reported dead, one yoke of oxen and two 
horses turned over to the landlord so poor they could scarcely stand, and no rent 
or debts w^ere paid, and $500 debt was further incurred. 

Such an occuiTence as the following has been common : A planter who had 
furnished a yoke of oxen and a cart to a freedman, who had four children to 
help him in the field, seeing him on his way to a neighboring village with a 
small load of wood, and knowing that his little cotton farm was rapidly going 
to grass, asked him, "How is thisf' "Oh! I an out of tobaccy, and am gwine 
to town to sell a load of wood.*' His wife w^as housekeeping, and his four 
children had gone fishing. His cow^s brought him two calves, but ho lost both 
because he was too indolent to mow a small quantity of hay and pea vines. The 
veteran agricultural editor. Dr. M. W. Phillips, of Mississippi, gives the result 
of extensive observation, declaring that tlie iTcedman may have a third, a half, 
or even an entire interest in a crop he is cultivating, and if any one wili give 
for a week, or for a single day, more than usual rates in cash, he will leave the 
crop in the grass, and earn a few dollars to spend " for some trifle that would 
only please a- child." In portions of Arkansas, it is asserted, only the poorest 
hands who cannot get situations set up for themselves. 

From Alabama come reports that their management of farms has proved 33 
per cent, less effective than that of whites ; and one correspondent says they do 
not produce a bale to the hand. 

Reports of farming by freedmen in Avoyelles, Louisiana, represent the colored 
managers as "'the choice of the ex-slaves that "they vvork steadily, but lack 
foresight, as in their race generally." A coiTespondent in the parish of Bast 
Feliciana, Louisiana, writes : 

In every instance witliin my knowledge where colored men have attempted to raise cotton, 
or to cultivate any other product whatever, on their own account, they have entirely failed, 
and those furnishinc^ thorn with supplies have invariably lost money. The restraint of for- 
mer times being" removed they are not yet adapted to the new state of things, and cannot 
bear to be confined to regular labor. Their disposition is to be content with the most pre- 
carious subsistence ; w^here left to themselves they reside in huts, aoad live upon small g^ame and 
corn meal. 
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A coiTef^ponde-nt in Washington county, Mississippi, where the soil is as fertile 
as the valley of the Nile, says he had four sqnads of freedmen at work, each 
sqnad consisting of ten hands. One party raised 31 hales of cotton; a second 
25; a third 22, and the fourth 12, all averaging 430 pounds each. The net 
proceeds of the cotton would not pay the expenses. In every case within 
his knowledge the planter having his work done for a share of the crop lostmonej' 
and the freedmen were unable to pay for what was furnished ; and all independ 
ent attempts at planting by freedmen brought them into debt. Many cases are 
mentioned of industrious men, successful managers for years, under direction of the 
masters, who had failed to produce enough to pay expenses, Mai^y writers concur 
in stating that they do not know of an instance in which a freedman would have 
anything left after paying his debts. The following statement concerns a region 
in which farming is more diversified. The writer, of Stanley county, North 
Carolina, gives both unpromising and favorable data upon the subject : 

A neighbor was keeping, in 1860, six male hands, with two women, and three or four children, 
on a plantation containing 80 acres of bottom land, and as much upland. These hands and their 
overseer, with the help of six head of mules or horses, were in the habit of making yearly 20 
bales of cotton, 150 barrels of corn, 50 bushels of rye, besides roots, hiiy, and garden vege- 
tables. Last year he divided his farm into three lots, gave charge of one lot to one of his 
former slaves, the most irxtelligent among them, who has a wife and four children able to do 
good work. The landlord found two mules, their feed, and all the necessary implements. 
The freedman found himself and family, and was at no other expense. The whole manage- 
ment of the crop was left to him. A second lot was intrusted to two good hands, with their 
wives— also two mules, as v^ith the first. The third lot was left to the owner's son, who hired 
a black man for a part of the crop. The three lots were tolerably v/ell laid off as to equality 
of fitness for the cro])s to be made. One-half of the crop was the stipulated rent. All went 
to work, each left to his own judgment. They made com, wheat, oats, and cotton. Iv/ent 
through the crop several times while it was growing. A worse condition of things had never 
been seen on the premises on the part left to the management of the freedmen. The small 
grain in many places was choked with bushes and briars ; the grass and weeds gained and 
kept the upper hand everywhere. At the close of the year the two families of colored peo- 
ple had made less than 20 barrels of corn each, 30 bushels of wheat, 50 bushels of oats, and 
two bales of cotton each. The owner's son, with one helper, made as much corn, wheat, oats, 
and cotton as the other tAvo sets of tenants put together. The whole crop was not worth 
more than half the value of the crop of i860. The colored men went into debt so largely 
for provisions and otherwise, that but a few bushels of the corn and wheat falling to their 
share was left them; the price of the cotton was nearly all absorbed by the advances made 
during the year, and there was nothing left whereon to make another crop. The result was 
that of their own accord the colored men entreated the son of the landlord to take everything 
under his control. On that condition they are farming this year on the same premises. 

On the contrary, two families of colored people, composed of six hands, tvro women and 
two children, undertook to make a crop on a plantation where some 75 acres of middling bot- 
lom land alternate with 50 acres of upland. They worked bravely, listened with docility to 
advice in regard to their work, and the result, in spite of adverse seasons, v/as 100 barrels of 
corn, '200 bushels of wheat, 100 bushels of oats, 25 bushels of peas, 75 bushels of potatoes, 
and 4,000 pounds of ginned cotton. The value of that crop in 1860 would have been P,200, 
but is now equal to $1,800, the half of which falls to the share of the freedmen, as per con- 
tract. TLey farm this year on the same premises, with their own horses aucl feed, and pay 
the landlord such rent only as any white man would have to pay under the same circum- 
Btances. 

^^^cce56'C5.— Comparatively few cases are mentioned. Among them are the fol- 
lowing : A freedrnan in Johnson county, Georgia^ cultivated xnih his own hands 
25 acres of cotton, and made 15 bales averaging 480 pounds each. 

In Lauderdale county^ J^Iississippi, an intelligent man procm'ed two horses in 
1866 and made six bales of cotton on rented land; coming out $5100 in debt. He 
retained the same hands in 1867 and made nine bales cotton and was ^200 in 
aiTears, but has paid off old scores and says he will try it again. He had com 
and forage sufficient for the season, and is getting a stock of hogs and cattle. 
The reporter believes he wdll eventually succeed. 

An Alabama freedrnan produced 500 pounds of cotton on a small farm of hia 
own by working in leisuie hours at intervals of regular service. 
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A correspondent in Ellis county, Texas, writes : 

I have had 10 or 12 negro families eiilt.ivatirjg'lar'd-— g-eric- ally on the shares. All planted 
cotton. Ox}ly one made a respectable crop. He was a very old man, formerly a foreman, 
and ctY tiiree acres he raised three bales, and nicely picked it so as to class a strictly " low 
middling:" in market. I know of another who did justice to his cotton crop. He is a neat 
farmer, and is respected by ;ill who know him. My other hands hardly averaged 700 pounds 
of seed cotton per acre. 

A freedmfin in Georp'ia cultivated seven acres in cotton and 23 in com, and 
three in other crops, with his own labor and that of one horse. The work was 
accomplish lid with ease. The corn and cotton he kept clean, and no help was 
required or delay sufl'ercd. 

All these facts show many diuicnltics to he encountered, valuable capabilities 
to be improved, and a splendid opportunity for the exercise of patience, humanity, 
tact, wisdom, and a genius for reducing' order out of chaos. The task is difficult — 
the prospect of ultimate success hopeful. 

SIZE OF PLAIn^TATIOXS. 

The views of correspondents as to the number of hands most profitably 
employed on a plantation generally hinges on the reliability of freedmen's labor. 
If planters could obtain and profitably manage large numbers, most of them 
would now, in obedience to tbe prevailing custom of the country, hire as many 
as their means vvould provide for or their land would keep employed. While 
many intelligent planters deprecate the insane pursuit of one object, tending to 
decrease the value of one product and enhance the price of all others, the great 
desire for immediate returns, and the general ignorance of all cropping, except 
that which brings cotton and corn, combined to make cotton, if not so much a 
specialty as formerly, the great resource still for ready money. Yet all are com- 
pelled to yield to the fiat of inexorable circumstances. Large planting opera- 
tions have been tried and failed. Smaller undertakings have generally succeeded ; 
and small farms, cultivated with the constant supervision of an intelligent and 
industrious owner, have always as a rule brought comfort and prosperity, and 
always will. It must be admitted, however, that this superior profit of small 
farms depends on the greater econoniA^ of labor under the eye of the farmer. If 
it is possible, as it may not now be generall}^ in the south, to secure actual per- 
formance of service in full proportion to the number employed, the larger the 
farm the greater the profit As in tlie cas3 of a largo hotel or manuliictory, 
where perfection of S3^stem is attained, the profit would be increased in greater 
proportion than the increase of acres or capilal. As one TVTiter remarks, " an 
engine will grind the meal, gin the cotton, and do the sawing" on a large farm 
as well as a small one. The answer to this question, therefore, depends not only 
on the comparative reliability of difierent families or groups of freedmen^ but on 
the farmer^s working capital and his capacity. 

The estimates of the proper number of hands, under present chcumstances, are 
quite various, as might be anticipated. Each correspondent, from his own stand- 
point, reasons plausibly, and perhaps judges accurately. One deems 30 a profit- 
able number, because he has seen 30 managed with profit. Another in his 
vicinity has witnessed failure on large plantations, and success with a single 
family or two of freedmen, and he suggests three or four unhesitatingly ; others 
think 10 a judicious medium, or perhaps 15 or 20. The reasoning on this point 
is copious and interesting. An extract or tvv'o only can be given : 

The congrej^ating of a large number of freedmen on larg-e plantations, solely with a view 
to obtaining their labor, and as much of it as possible, with the least outlay, without afford- 
ing opportunity for education and moral improvement, has resulted in disagreement, insub- 
ordination and loss to all parties concerned. A lew colored people employed by a white 
family, or in a neighborhood w^here there are but few freedmen, educate themselves rapidly, 
and adopt the habits and morals of the whites around them. 
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Where jealousies or quaxrels clo not spring from associating large numbers, 
many complain of tlie very common evil of shirking, as in the following homely 
but unequivocal terms: 

With a lar^e number of hands, one does bad work, another Ibiiows suit, imtil all get to 
cheating — so many the boss can't tell who does the bad work. 

A correspondent says : The less the better — better if none at all." 
Another would employ a large num.ber upon the following plan : 

I would state that my hands this season ara working in squads of from three to nine, and 
if I was able I would divide land into small lots, and put a comfortable house on each lot, 
have a school house and church in the most central part, and I would compel all children to 
go to school and pay for the same by working in the crop. And I would force them to go 
to school and to work. 

IMPPwOVED PAPM IMPLEME:^7TS. 

The instruments used in cotton culture have been exceedingly rude. Until 
within a few years, most of them have been made in neighborhood blacksmith 
shops, and often by the blacksmith of the plantation, in a style which was the 
excess of bungling. Some of the implements were of peculiar form, not in use 
in other sections of the country, as the scooter, or bull-tongue, a straight strip of 
four-inch bar iron, pointed and bent ; and the sweep, cleaning and stining from 
18 to 32 inches of surface, is universally popular. These implements are, doubt- 
less, susceptible of great improvement ; if of the best form, they can be far more 
regular in curves and smoother in surface, and of better material, working with 
less power, and lasting longer. Then there is the " scraper," the "half-shovel " 
" shovel," " gopher," and other peculiar forms of implements. The turning plough, 
used in bedding-up, has already been greatly improved, though the improvement 
has not been sufficiently disseminated. Steel ploughs are beginning to come into 
use. One correspondent says he would as soon think of using an iron axe as a 
plough all iron. A great variety of ploughs is reported, of local or general popu- 
larity, as the ^'Collins," "Brinly," ^^Avery," Dodge," "Livingston," "Taylor," 
"Allen," "Calhoun," "Duvall," "Miller," "Mohawk Clipper," "Carey," 
"Watt," "Brooks" subsoiler, and others. Gang ploughs and sulky cultivators 
have recently been introduced, but have not become popular. The complaint is 
made that they "do not kill the crab-grass" and thoroughl}^ clean the rows. 

The opinion is expressed by some correspondents that greater care in break- 
ing up and laying olf the land would facilitate the use of these implements, and 
greatly reduce the cost of cultivation. Knox's horse-hoe is popular where intro- 
duced. The Scovil hoe is frequently mentioned very favorably. 

Dr. M. W. Phillips, of Mississippi, in discussing the economy of "cotton 
planters," says he can open the furrows, and drop and cover as many acres by 
the use of this implement as can be planted by double the force in the old way; 
] and also, that with a horse-hoe he can cultivate as well and nearly twice as much 
as with a turning-plough. He believes that a large field can be kept cleaner 
with the sulky cultivator than with any other implement, but that two horses 
cannot properly prepare land enough to keep it going. This is a subject of great 
importance, demanding separate and full discussion. It is evident that a great 
impetus has rcccntl}^ been given to the use of improved forms of implements j 
/ that many of them may requne particular adapiation for use in cotton fields ; 
/ that there is much prejudice yet to overcome in securing their general introduc- 
tion J and that they are destined to cheapen the cost and enhance the profit of 
southern agricultural production. 

IS COTTOlSr THE HOST PPvOFITAELE CEOP ^ 

In districts where cotton has long been produced exclusively, the predomina- 
ting opinion is that it is the most profitable crop. In localities in w^iich failm'e 
has marked the record of the last two years, doubts are expressed of its superi- 
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oi'ity in this respect. Some assert that anything is more profitable." Want 
of experience with other crops has evidently inflnenced the opinions of many in 
favor of this staple product. 

There is a growing tendency to enlarge and extend into new districts the area 
of sugar-cane planting. Florida and southern Georgia are regarded as promis- 
ing sections for this puqDose. In Conecuh county, Alabama, the following com- 
pari&'on is made : 

J. M. Mclntire planted one acre in su^ar-cane, and 20 in cotton. The one acre in cane 
made seven barrels of molasses, at $1 25 per gallon, and 1,000 stalks for seed, altogether 
worth ^400. The 20 acres in cotton made six bales, which sold at 12^ cents per pound, and 
netted $375. The cane did not require any more labor than one acre of cotton. 

E-eturns from Louisiana indicate a revival of the sugar interest, and point to 
an increase of 100 per cent, in 1868 over the crop of 1S67. In the parish of 
Avoyelles, last year's area of 150 acres of canes will be increased to 600 acres, 
all the canes being reserved for planting. 

A correspondent enthusiastically claims north Louisiana as "the best grape 
and peach region of the world," and that fruit culture w^ill displace cotton-growing 
there. Strawbenies begin to rip^n by the 23d of March; the Scuppernong 
fapaily of grapes never liiiis, and figs are prolific and hardy. 
/^The Falma Cliristi (castor-oil bean) is very profitable in Texas. It grows 
/spontaneously in some parts of the State. The Cameron county coiTCspondent 
' deems it the crop that will ultimately enrich the Rio Grande valley. Stock- 
growing is also mentioned as promising better profit than the prevailing culture. 

The average product per acre — 190 pounds — as deduced from these returns, 
is not a very remunerative exhibit. At 15 cents per pound, an acre would pro- 
duce $28 50, and each laborer, at an average of 1,750 pounda, would "make'' 
a gross earning of $262 50. An acre of wheat, at the average for 1867, through- 
out the United States, is worth $23. If the estimate given in the statistician's 
report of $33 per acre, based upon a somewhat higher price of cotton for the 
past year, be taken for this comparison, the advantage will still be largely on the 
side of wheat, in view of the wide diiTerence in the labor required in the culture 
; of these crops. 

A wide field is opened for comparison, which may profitably be entered in the 
future. It is safe to assert, without further investigation, that cotton v^^ill always 
constitute a profitable element in the future system of farm rotation of the south. 

STOCK-GEOWI^fG. 

The testim^ony to the value of this part of the country for stock-growing is 
voluminous and convincing. Little has been done in this direction ; the preda- 
toiy character of a portion of the population has, in many places, reduced the 
stock of hogs and sheep to a minimum. The climate and products of this region 
are, in many respects, admiraljly suited to the cheap production of meat and 
wool. Swine can be profitably fattened on such luxuries as peaches and sweet 
potatoes. Of the entire stock of domestic animals, in certain sections of the cot- 
ton States, less than one pound in every hundred is produced by feed furnished by 
the care of man. In the area between the Yazoo and Mississippi rivers, inhab- 
ited in 1860 by less than 9,000 w^hites, in which 428,000 acres were in cultiva- 
tion, there were then 87,000 hogs, 10,980 sheep, and 69,260 cattle, all raised 
without care, with no reference to a market, entirely for home consumption. 
Fortunes are made in Texas by rearing cattle for sale at $5 to $10 per head. 
That the business of stock-growing will be greatly extended Vvithin ten years 
and be found very remunerative, may be considered certain. With lav/s for 
protection against the ravages of dogs, the south can easily supply the entire 
country with wool, and furnish an equal amount for exportation at a better profit 
than has ever been obtained in the culture of cotton. 
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SUGGKBTIONS TOWAKi>S mPPvOVEMENT. 

Eveiy intelligent correspondent presents some judicions suggestions of improve 
ment, in accordance with liis own practical eduGation, and tlie peculiar circum- 
stances of Lis neigiiborliood. There is abundant evidence of a change of views, 
more or less wisely suited to changed circumstances; and with all the diversity 
of climates, soils, and other elements of production in agricnltiu-e, which inliu- 
ence individual opinions, there is a degree of unanimity in views of what shall 
constitute a reformed system of culture, that proves uneningly their tiTith and 
wisdom. Adopting them so far as they appear reasonable, and in accordance 
with the true principles of culture, as recognized in the practice of scientific fai'm- 
ers of this and other nations, the following hints for the agricultural reconstruc- 
tion of this section are presented : 

Bedudion in size of farms. — In all countries where land is cheap, there is a 
tendency to attempt the cultivation of too large an area in proportion to capital 
and labor — a course which leads to impoverishment and ruin. A working cap- 
ital of $50 to $100 per acre is required in England, aside from the value of the 
land, which is seldom owned by the farmer. In the south the landholder should 
have at least a sum equal to the average value of the farms of that section, for 
expenses of stocking and working. Failing either in sufficiency of money or 
labor, he should sell land enough to obtain it, whether it be a fourth, half, or even 
three-fourths of his present farm. Land without labor is worthless ; and if the 
coming of laborers is awaited, in the expectation of accruing wealth in real estate, 
while the owner refuses to sell, his ultimate loss will exceed by far a present sac- 
rifice of half his estate. 

Diversity i7i production. — While cotton may ever be a prominent crop, it should 
only be cultivated as one of several products for exportation, and an ample 
sufficiency of everything consun^ed upon the farm slioald be grown at home. 
The idea that soutlieni horses should be obtained from Kentucky, flour from Mis- 
Bomi, and part of the corn supply from Illinois, has been a curse to the cotton 
States. Specious and false was the theory of reciprocity of material interests; 
it never can be profitable to cany bullcy agricultural products a thousand miles, 
to be used on soils as rich and cheap as any in the world, at an expense for trans- 
portation far exceeding the cost of production at the place of consumption. The 
variety of which this region is capable is truly wonderful; embracing all the 
cereals, grasses, vegetables, and fruits of the temperate zone, with many of the 
productions of the tropics/ A belt extending from 25° to 39° north latitude, 
including a range of elevations amounting to 6,000 feet, and geological forma- 
tions from the primitive granite to alluvion now in process of deposition, cannot 
become a wealthy region, rich by persistence in the culture of a single product. 

Sugar production, though a special industry, must become, from the necessities 
of our people, as also from the adaptation of soil and climate to the growth of 
cane, a prominent, grov*'ing, and profitable interest, which should not be neg- 
lected. It promises at present to become, within three years, a business of greater 
magnitude than in 1860. 

The Ramie, {Boehmeria tenacissima,) a fibre qf superior strength and beauty, 
is upon trial, and hopes are entertained that it may eventually add to the pro- 
ductive resources of this region. 

The production of cotton-seed, castor and other oils should be largely extended. 

The culture of grapes, peaches, olives, figs, oranges, lemons, bananas, and 
a great variety of other fruits of the semi-tropical and temperate climates is des- 
tined to afford pleasant and profitable occupation to a large number of people. 

Botation. — With variety of crops there may be system and recuperation in 
place of the present waste and exhaustion. Ruin follows continuous planting of 
hoed crops ; the soil must be shaded with the luxuriance of green crops; grasses 
must be furnished to stock for supplies, both of meat and fertihzers. Heretofore, 
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as exliaustion was threatened, " rest " has been the remedy — such rest as attends 
the growing of weeds and broom sedge, iilling the soil with seeds of pernicions 
growth and" roots of tenacious grasses to plague the future cultivator. 

The rotation should include but one year of cotton, with com and peas and 
clover and other crops, varying the order and variety according to soil and other 
circumstances, the course extending four or five years, and so arranged as to cover 
the surface with green crops at least half the time. A coiTCspondent says : 

The v/liole of eastern Viririnia conld bo renovated in six years if farmers had energy and 
means to persevere in a proper system of rotation. Instead of two and three field shifts, 
they should adopt and adhere to a six-field rotation, somewhat as follows : First, corn ; 
second, oats, seeded with clover ; third, clover, pastured by sheep and hogs ; Fourth, wheat, 
seeded with clover and orchard grass ; fifth, hay : sixth, pasture. 

Two years of clover to one each of corn and wheat, are suggested as a proper 
rotation 'by coiTCspondents in western Carolina. Dr. Phillips, of the Southern 
Farmer, would place three-fourths of the land in pasture, grow roots and vege- 
tables for stock, and three acres of corn for every one of cotton. 

For feeding stock and fertilizing the soil, the cultivation of peas promises 
better than that of corn. Peas, sweet potatoes, and clover should occupy a 
prominent place in the rotation. 

Improved culture. — In former years culture has been equivalent to careless 
scratching of the surface to the depth of two and a half inches, more or less. Deep 
thorough culture has proved as beneficial, in the few instances in which it has 
been practiced, as in other climates and soils. The case of David Dickson, of 
Georgia, is a representative one upon this point. 

Horizontal culture and 'hill-side ditching are requisite on hilly lands. It is 
probable that uplands are deteriorated much more rapidly by washing than by 
the abstraction of the elements of crops. The best soils are of a texture so fine 
as to yield readily to the force of the surface currents, and the rains are so heavy 
that tiie utmost care only sufiices to prevent destruction of the soil of hillsides. 

Farm economy and im]3rovement, — Winter shelters for stock should be provided. 
BaiTis for pi-otection of i'arm animals, for economy in their management, and 
the preservation of farm products and implements, should be erected, with cellars 
adapted to the collection and preservation of manures. No farm is in its highest 
condition of efficiency without these improvements, and no climate sufficiently 
mild to dispense with them. 

Fertilizer s.SViui ^*full garners, good pasture, and fat stock," as a correspond- 
ent suggests, there is no laclt of abundant means of fertilization. To force a 
single crop, or to obtain a stand of clover or other resources for feeding animals 
or for green manuring, guano often gives marked and profitable results ; in com- 
bination with other fertilizers, to supply a deficiency of ammonia, it is often highly 
advantageous ; where more bulky manures, furnishing similar elements of fertil- 
ization, are difficult to obtain or expensive in transportation, it is sometimes admis- 
sible 5 but as a regular resource for the annual crop, the use of guano will 
ultimately impoverish the soil and its owner. Every farmer should rely mainly 
upon his stock for maimres 5 hogs should be fattened upon field peas j cattle and 
horses should be penned at night in deeply littered yards. Accretions to the 
manure pile may be made from a great variety of sources, including all decaying 
vegetable and animal matter, waste and wash from the kitchen, muck from the 
swamps, and pine straw or leaves from tlie forest. 

There are many special fertilizers in this section, ample for a perpetual supply 
of all possible drain upon the resources of the soil. The coast line from Virginia 
to Texas, including all the sounds, inlets, bays, and estuaries, has an aggregate 
extent of thousands of miles, and every mile can furnish abundant stores of fish 
and sea- weed for manuring adjacent fields. Oyster-shell lime is also plenty and 
oheap in the tide- water region. 
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No mineral manure is more abundant than marl, wliicli is found in tlie whole 
tide-water section of the Atlantic coast^ in the Mississippi vall83% and in Texas. 
It underlies wide belts of various depths, often very near the surface; it is in 
many localities easily obtained in large quantities j and its value, though varia- 
ble, is undoubted for application to soils needing lime. Gypsum can be obtained 
from native beds, at no great distance from any locality in the South. Lime is 
abundant in the mountain valleys, from Virginia to northern Alabama; and the 
rotten limestone" formations of Alabama and Mississippi are unsurpassed for 
fertility. 

All these home resources should be used in bringing up the average cotton 
yield from 190 to 500 pounds per acre, and obtaining, from half of the present 
acreage, all of the fibre needed, leaving free a sufHcient area to produce the 
bread, the fruits and vegetables, the beef and mutton necessary for the home 
population, and a surplus of the lighter products for exportation. 

Farm implements. — When half a million men were withdrawn from the agri- 
culture of the northern States, by the exigencies of war, their place was supplied 
by farm implements and machinery. The scarcity of labor in the south, result- 
ing from a like cause, must be remedied in the same way. It is probable, that 
of ever}^ 83,000 spent for farm labor, §1,000 at least might be saved by the 
introduction and effective use of the most approved labor-sa,ving appliances. 
Corn has been cultivated, on certain prairie farms of large size, on which labor- 
saving machinery has wrought v/ith the minimum of human aid, at a cost of 
scarcely more than a dollar per acre ; and it is probable that southern crops will 
soon be cultivated at half the average cost of the past three years, in part 
through the economy of farm implements. Improved ploughs, cultivators, capa- 
ble of cleaning daily greatly enlarged areas, steam engines for driving gins 
and threshing grain, and perhaps steam ploughs for breaking the soil, with many 
other forms of applied mechanical science, will erelong save annually $100,000,000 
otherwise payable for animal or human muscle. This is the labor that is reli- 
able, controllable, ever ready, never failing, and cheap withal. It is the labor 
that has given wealth to the north, and it is destined to perform an equal service 
for the south. 

Miscellaneous desiderata. — One of the most essential needs of the South, attain- 
able only with improvements already suggested and with the increase of popula- 
tion, is a better quality of roads and greater care in keeping them in good con- 
dition. A saving of transportation and breakage amounting to tens of millions 
annually would ensue from the accomplishment of this item of advancement. 

An increase of laborers, especially of intelligent and skilled workers in every 
branch of agriculture and horticulture, are necessary to rapid progress. A por- 
tion of this increase should be obtained at home, and the remainder should be 
dravvn by special inducements from other States and ether countries. 

Our correspondents very properly suggest, as aids to agricultural advancement, 
the dissemination of agricultural newspapers and books, the increase of schools, 
workshops, grist and saw-mills, manufactories, and railroad facilities. 

A new career is opened to the South ; a new system of agriculture is beginning 
to be adopted which promises, even while emerging from the chaos of abrupt 
change and the shock of grievous disappointment, to bless her people mth a 
higher prosperity, within a single decade, than they have ever previously enjoyed. 
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[Compiled from monthly reporI;s made to the Smithsonian Institution through this depart- 
ment. The observations were made daily at the hours of 7 a. m. and 2 and 9 p. m., with 
slight occasional exceptions. ] 



Stations in States | 
and Torritories. 



MAINE. 



Steubeu 

Lee 

Williamsburg 

West Watorville . 

Gardiner 

Liabon 

Webiiter 

Stan dish 

Kumford Point. . . 

Cornish 

CorniBhville 



Averages 

NEW hampshihe. 



Portsmouth 

Stratford 

Tam worth 

North Bavnsiead . 

Concord 

Claremont 

Do 



Averages 

VERMONT. 



Lunenburg . 
Craftsbury.., 

Randolph 

Middlebury . 

Brandon 

Barnet 

Wilmington. 



AverageH 

MASSACHUSETTS. 



Kingston 

Topafield 

Lawrence 

Georgetown ... 

Newbury 

Milton 

North Billerica 

West New ton . . . 
New Bedford . . . 

Worcester 

Men don 

Lunenburg 

Amherst 

Richmond 

Williams College 



Averages . 



Date. 



a 3 
a 



22 
22, 25 



22 
23, 26 



23 
6 
6 

5,6 
6 



31 



20, 30 
20 
20 
20 
20 

20, 31 



20 
20, 31 
31 
20 



]8 
16 
16 
16 
16 
19,31 
16 



21 
5 

5,26 
5 
24 
2.5 
5,6 



19 
19,20 
90 
20 
16 
16 
16 



—12 



—16 
—14 

— n 

—23 
—19 
—12 



17.0 



—10 
— 8 



9.6 
1.3.8 
13.1 



13.2 
16.6 



14.1 
14.9 



21.3 
8.7 



17.6 
16.0 
12.6 
12.5 



14.8 



9.3 
9.6 
9.9 
11.5 
13.1 
7.7 
12.5 



10.5 



1.90 
3. 70 
2. 63 

L 80 

i"77 



2.50 
3. 20 



2. 6G 



2. 97 
1.45 



1.B5 
1.50 
1.85 



2. 05 
1. 75 
1.63 
1.85 
1. 12 
1.00 



FEBRUAIiy. 



22.5 
24.6 
18.4 
18.2 
18.2 
19.1 
16.7 



22.4 
19,1 
16.3 
17.0 
18.3 
15.5 
14.1 

18.6 



2. 90 
5. 07 

3. 96 
3. 95 



3. 60 



2. 72 
5. 16 

3. CO 
2. 95 
1.34 
5. 25 
1. 65 

3. 46 



Date, 



14 
3, 14 
14 
14 
14 



14 
9 
14 
13 
13.14 
14 



4 

8, 13 
9, 13 
1, 9, 13 
8 
8 
14 



I 



47 I 

48 I 
43 I 
49 
49 



49 
52 
51 1 
48 

50 i 



11 
10 
10,11 
10 

11 
11 



— 1 
—14 
—11 
0 
3 



— 8 

— 1 
1 



25.2 
21.8 
19.8 
25.5 
25.9 



25.5 
27.5 
24. 7 
26.6 



32.4 
22. 0 
26.5 
30.3 
32.0 
29.0 



23.5 
22.2 
25.4 
26.3 
29.9 
34.8 
26.7 



27.0 



11 
11 
11 
11 
11 
10, 11 
11 
11 
11 
10 
10 



33. 1 
35.1 



31.5 

31. 7 
32.4 
34.8 
35. 0 

32. 8 
31.5 

30. 5 
31.2 

31. 1 
28.8 

32.3 
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AGRICULTURAL REPaRT 
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Stations in States 
and Territories. 



RHODE ISLAND. 

Newport 

CONNECTICUT. 



Pomfret 

Columbia 

Middletown. 
Colebrook .. 
Groton 



Averages 

NEW YORK. 



Moriches 

South Hartford . . . 

Germantown 

GaiTiHon's 

Throg's Neck 

"VYhile Plains 

Deaf (fe Dumb Inst, 
Columbia College . 
St. Xavier'B Coll .. 

Flatbush 

Newburgh 

Gouverneur 

North Hammond.. 

South Trenton 

Cazenovia 

Oneida 

Housevillo 

Depauville. . . 

Theresa 

Oswego 

Palermo , 

Baldwinsville 

Skaneateles 

Nichols 

Geneva 

Rochester 

Rochester Univ . . 
Little Genesee . . - 

Friendship 

Buffalo 



5 
23 
24 
25, 26 

5 



Averages . 



NEW JERSEY. 



Paterson 

Newark 

New Brunswick. 

Trenton 

Burlington 

Moorestown 

Mt. Roily 

Seaville 

Dover 

Readington 

Haddonfleld 

Greenwich 



Averages 

PENNSYLVANIA. 



Nyces 

Fallaington . . 
Philadelphia . 



5 
6 

10 
26 
5, 26 
21, 26 
26 
26 
26 
5 
24 
24 
26 
21 
4 
10 
5, 25 
5 
31 
5,10 



1 

5 
5 

4,5 
31 
31 
31 
5 



Deg. 
40 



20 



16, 19, 20 

20 
20 
30 
20 



1,6,24.26 
26 
6 
6 
5,6 
5 
G 
10 
26 
24, 26 
6 
31 



48 
34 
40 
38 
38 
36 
37 
37 
37 
38 
42 
32 
31 
30 
34 
33 
34 
34 
32 
32 
31 
33 
39 
36 
36 
35 
37 
44 
45 
37 



Date. 



20 
16 
16 
16 
16 
16 
29 

18,30 
30 

16,20 
16 
30 
16 
16 
15 

15, 16 
30 
30 
15 
16 
15 
16 
15 
16 
15 

14, 19 
15 
30 
15 
19 



82 

a 



Deg. 
0 



30 
20 
20, 30 
30 
16, 20, 30 
16 
16 
29 
20 
20 
16 
16 



— 6 
0 
4 
1 
4 
8 
9 
5 

— 6 

—25 
—20 
—18 
—15 
—14 
—16 
—13 
—17 

— 4 
—15 

— 9 

— 4 

— 5 
5 
8 
1 

—17 

— 6 



FEBRUARY. 



Deg. 
22. 7 



In. 



19.9 
19.7 
19.6 
14.0 
23.2 



19.3 



25.5 
14.6 
21.2 
18.4 
22.7 
22.5 
23.2 
22. 6 
24.0 
23.0 
21. 1 
11. 5 
11.2 
13.9 
15.7 
10.8 
12.3 
14.3 



19.1 
14.6 
17.4 
18.8 
18.7 
19.3 
20.9 
18.8 
17.4 
16.0 
20.3 



1.26 
3. 10 
2. 41 



3. 27 



2. 51 



2. 44 
1.41 

1. DO 

2. 35 



2. 54 
2. 34 



0. 70 
2. 13 
1.21 
3.36 
2. 35 



2. 65 
1.53 
2. 08 
2. 00 
4. 26 
4.-30 
1.85 
7.10 



1.30 
2. 68 
2. 68 
1. 90 



2. 42 



18. 5 2. 50 



21.4 
22.7 
21.1 
26.7 
21. 9 
22 2 

55! 8 

2«.6 
21.9 
21.7 
21.7 
23.8 



23.0 



15.4 
23.7 
26.3 



1.86 
1.61 

0. 64 
1.55 
1.59 
1.13 

1. 60 

2. 53 
1.90 



2.10 
1. 74 



1. 70 
1,70 
1.93 



14 
1,9,13 
14 
14 
14 



14 
13 
1, 14 
IJ 
17 
14 
14 
14 
14 
17 
1, 3, 4 
13 
13 
13 
28 
13 



Dcg. 
50 



13 
8,13 
13 
28 
28 
8, 13 
28 
8, 28 
13 
26 



14 
14 
14 
14 
14, 17 
13 
13 



14 

17 
13, 14 
16 



7 

17,18 
13, 14, 28 



10 
10 

10, n 

10 

11 



11 
11 
11 

10 
10, 11 

11 

10,11 

11 
11 
11 

23 
10 
26 
10 
11 
10 
10 
10 







O 


s 


5 


PI 


0 


<ij 
ft 

a 


■ melted \ 


a 
.a 




linoi 









Dcg. 
12 



11 
23 
23 
10, 11 
11 
11 
11 
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stations in States 
and Territories. 



Date. 



1= 



Date. 



a 



Date. 



5 

IB 
I 



a 



Penn'a— Contin'd . 



Germantown.... 

Horsbam 

Dy berry 

Whitehall 

Parkesville 

Stevensville 

Reading 

Ephrata 

Silver Spring . . . 

Mount Joy 

Harrisburg 

Lewisburg 

T oga 

Fleming 

Grampian Hills . 

Murrysvii.e 

G^nnellsyille 

New Castle 

Canonsburg 



Averages . 



, 12, 31 
6 
4 
6 

5, 26 
- 5 
26 
5, 26 
5 
24 
5,6 
6 
5 
4 
4 

25 
31 
31 
31 



Deg. 
38 
39 
43 
38 
34 
38 
39 
36 
38 
45 
36 
34 
40 
35 
32 
37 
55 
43 
47 



30 
30 
16 
16 
16 
16 
3.20, 30 
16 
3 
16 
20,30 
3, 16 
30 
30 
30 
30 
30 
30 
30 



4 

3 

—17 

— 3 

— 6 
—10 

7 

— 2 
0 
3 

10 
—13 
—18 
—16 
—14 
—16 
—10 
—16 
—20 



PELAWARE. 

Delaware City 5, 6, J 

MARYLAND. 



Woodlawn..., 
Catonsville.... 
Annapolis .... 
St. Inigoes ... 
Emmittsburg., 



Averages 

VIROINIA. 

Lynchburg 

WEST VIRGINIA. 



Romney 

Grafton 

Cabell C.H., 
Weston 



Averages 

NORTH CAROLINA. 



Goldsboro . 

Oxford 

Raleigh — 
Albemarle . 
Stategville . 



Averages 

SOUTH CAROLINA. 

Aiken 

GEOROIA. 

Atlanta ...... ^ — 



3 
26 
9 

5, 31 
24 



38 



16 



56 



19 



17, 24, 30 
30 
19 
30 



14 



73 



68 



18 



18 



16 



21 



Dig. 
23.8 
21.7 
15.6 
21.2 
21.6 
19.1 
24.4 
22.1 
23.0 
25.9 
23.7 
17.8 
17.8 
18.9 
16.1 
18.6 
19.3 
20.2 
18.2 



In. 
3. 60 
1.10 
1. 80 
1.43 
1.32 
1.53 



1. 72 
1.33 
1.10 

2. 09 
1.61 
1.05 
2.23 
2. 73 
2. 70 



0.97 



20.6 



1. 77 



24.3 



24.2 
23.8 
30.1 
27.4 
22.3 

25.6 



1.00 
1.25 
1.32 
1.12 
1.53 

L24 



0.80 



21.7 
24.4 
27.6 
24.4 



24.5 



37.0 
30.8 
31.6 
33.1 
29.0 

32.3 



40.8 



10 35:9 



2. 40 
1. 50 



1. 95 



5.02 
2. 69 



3. 33 
1. 96 



1.70 



Deg. 
57 
53 
51 
50 
62 
54 
54 
56 



Deg. 
>3 
14 

1 
10 
14 

7 

16 
12 



Deg. 
3a 1 
36.2 
29.3 
34.6 
36.6 
32.9 
37.2 
38.1 



17 
17 
17, 18 
28 
1,13 
28 



15 
16 
4 
0 
2 

— 6 



37.5 
35.3 
31.7 
32.7 
31.9 
30.6 



17 



17 
14 
1, 14 



54 



58 



17 



54 



24 
24 
24 
15, 20 
15,20 



24, 26 



25 



64 



78 



81 



10 
10,11 
11 



— 2 
5 

— 7 



16 



13 
7 
12 



37.8 
34.9 
34.7 

35.0 



37.5 



38.3 
36.7 
41.6 



11 



35.0 
37.9 



10,11 
10 



2.2 
42.2 



11 
11 
11 
10,11 
11 



10 



10 



21 
19 
17 
16 
12 



"22 



11 



53.3 
46.8 
48.4 
48.6 
44.7 

48.3 



54.7 



41. 2 



432 



AGRICULTURAL REPORT. 
Meteorology of 1867 — CoRtiniicd. 



Stations in States 
and Territories. 



LAB AM A. 



jMoulton 

Carlo wvillo - .. 

Fi*li River 

Prairie Bluff,, 
Uuiontown — 
Green Springs. 



Averages . 



Jacksonville . 
Port Orange . 

Gordon 

Feruandina . . 



Averages 

TEXAS. 

Chapel Hill 

Austin 



13, 22. 23 
24 



Averages . 



Mississim. 



Fayette . . . 
Natchez .. 
Kingston . 



Averages . 



ARKANSAS. 



Helena 

Fort Smith.. 

Averages . 



TENNESSEE. 

Tusciilum Collef2:o- 
Lookout Mountain 
Clarksville 



Averages . 



KENTUCKY. 



Chilesburg . 
Liouisville. . 
D£^nville . . . 
Lexington . 



Averages.. 
OHIO. 



New Lisbon — 

East Fairfield.., 

Steubenvillo 

Martin's Ferry. , 

Painesville , 

Milnersvillo 

Cleveland 

Do 

"Wooster 

Gallipoiia 



31 
13, 14 
12, 23 



13,14 
14 
13, 14 



c V, Date. 



Beg. 
69 



78 



18, 19 
19 
10 

19, 27 



1,2 
2,3 



2, 17, 18 
18 

18 



18 
22 
2, 17, 28 
17 



18 
20 
30 



Dcg. 
38.4 
45.2 
50.9 



44.6 
43.2 



44.5 



52.1 
56.9 
51.0 
48.3 



52.1 



53.7 
51.1 



45.4 
49.2 
50.0 



30.1 
33. 4 
3L7 



26.6 
26.6 
29.7 
38.7 



27.9 



20.3 
18.8 
2'2.0 
19.5 
19.8 
18.3 
20.2 
20.7 
18.3 
23. C 



In. 
0. 2fi 
1.88 
0. 90 



1. 70 
1.19 



0. 75 
0. 00 



0. 38 



1. 97 
0. 75 



].36 



1. 61 



1.61 



3.19 
2.93 
2. 73 
2. 76 



3. 59 
2.00 



4.40 
2. 10 



2. 34 
i.'92 



25 
25 
20, 26 
21,20 



13, 23. 28 



15 
18 
18, 23 
15 



6 'B 



72 
80 
76 
62 



Date. 



81 



Deg. 
19 
24 
27 



Dpg. 
51. 9 
56. 7 
56.0 
58.8 I 



In. 
3.03 
3.39 
1.15 



9,10 
10 
9 



10 
10, 11 
10 
11 
10 

11 

10 
10 
10 
10 



32 
38 
29 
27 



51. 8 j 1. 58 
55. 6 j 1. 75 



62.6 I 4.95 

64.0 I 

62.2 I 

56.7 I 

61.4 I 4.95 



34 



24 

24 
32 



65.2 
58.4 



61.8 



56.2 
54.4 
60.4 

57.0 



0.00 
0. 72 



0. 36 



1.95 
3.50 



12 
11 
- 4 



44.5 
49.2 
45.3 



42. i 
42.7 
42.4 
33.0 

40.0 



n5. 6 
34. 4 
.39.0 
36.9 
32.3 
30.3 
35.2 
34.6 
35.3 
41.6 



8.99 



9. 60 
8.90 
7.96 



8. 92 



2. 70 
2. 43 



1. 86 

'3.' is 

"4' 98 
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JANUARY. 


FEBRUARY- 
















































3 






Stfitions m S^^^l^es 




s 




g 


















and TerritoriCii. 


Date. 


5 5 


Date. 




o 

g 




Date. 


i r' 


Date. 


H 3 


!mpei 


CI 

a 






§ 






























C 




o 




S 








o 












^, 


1 




s, 






§ 


.6 

el 

P5 


OHIO — Contmued. 


































Beg. 


Deg. 


In, 




T>cg. 




Beg. 


Beg. 


In. 


Kclicv's Islcind.... 


31 


4-1 


no 


— 2 


20. 7 


1. 4G 


2S 


52 


10 


3 


.32. 8 


3. 42 




31 


48 


30 


— 12 


19. 8 


1. 04 


28 


60 


30 


0 


34. 4 


3. 30 


North I'^iiirljfld 














18 


56 


10 


— 3 


34. 4 


4. 05 


Wos^ orvillo 


31 


49 


30 


— 17 


2] . 0 


1. 60 


28 


58 


30 




37. 0 


1. 68 


Kin^s toil 


31 


49 


30 


—12 


20.4 


2. 12 


18 


63 


10 


— 4 


38. 5 


3. 67 


Toledo 


31 


4G 


19, 30 


— 6 


19.6 


1..50 


27 


62 


10 


2 


33. 3 


3. 13 


Marion 


31 


42 


30 


— 17 


17. 2 


2. 35 


18 


53 


10 


— 4 


33. 4 


4. 07 


Kenton 


31 


55 


29 


5 


31.4 


3. 50 


1 


60 


10 


10 


39. 5 


6.50 
















18 


54 


10 


0 


32. 8 


5.46 


XJvbHnH TJnivGrsity- 


31 


46 


30 


— 15 


17.9 


1.60 


13 


58 


10 


—10 


34. 4 


3. 85 




31 


50 


17 


— 4 


20. 7 


1. 94 


18 


60 


10 


— 4 


38.1 


4. 54 


Ripley 


3 1 


59 


19, 30 


4 


25. 6 


2. 62 
















31 


49 


30 


— 14 


20. 2 


4. 60 


28 


58 


10 


— 4 


33. 5 


5. 60 


Bethel 


31 


51 


30 


— 4 


20. 0 


2. 75 


14 


57 


10 


— 7 


35. 5 


2. 38 


Ginciiiuati 


31 


50 


17 


4 


27. 3 


1. 27 


13, 23 


59 


10 


— ~ 


39. 7 


3. 56 


Do 


31 


52 


17 


— 5 


22. 6 


2. 59 


16, 23 


64 


10 




43. 8 


5. 32 


College mil 


31 


52 


17 


— 5 


22.6 


2. 50 


14 


60 


30 


— 7 


38. 8 


2. 75 


Farm School... 


31 


54 


17 


— ^ 


22. 2 


2. 90 


16 


58 


10 


— 4 


37.3 


3. 95 












20.8 


2.42 










36. 0 


3.74 


MICHIGAN. 










=== 


















31 


48 


30 


— 8 


21. 1 


2.50 


28 


54 


10 


0 


31. 9 


2. 30 


Alpena 


5,31 


35 


29 




19.5 


2. 30 


7 


37 


10 


2 


25. 6 


1.56 


State Ap. College . 


31 


4i) 


30 


—15 


17. 6 


1 . 68 


8 


53 


10 


— 2 


30. 9 


3. 63 


Litchfield 


31 


44 


12 


— 10 


! 0. 3 


I. 13 


28 


56 


10 


— 2 


30.0 


4. 85 




31 


42 


12 


—12 


14. 9 


2. 54 


7, 18, 27 


50 


10 


— 3 


29. 5 




KHlniPHZoo 


() 


38 




4 


21. 9 




28 


48 


10 


9 


28. 9 




Norihport . 


4, 31 


32 


19 


— 4 


19. 5 




7 


52 


24 


4 


26.7 




Holland 


31 


43 


15 


— 4 


22. 7 


3. 90 




57 


10 


4 


31.8 


2. 12 


OotOUMgOU... 


3 


32 


29 


— 10 


13. 8 


2. 00 


7, 27, 28 


40 


10 


— 22 


15. 1 


...... 


HoiUtibtdiid » 


31 


37 


19 


— 8 


15.4 




7 


52 


25 


— 8 


27.7 


















Averu>g6i 










18. 7 


2. 29 










27.8 


2. 69 


INDIANA. 




























31 


44 


30 


—13 


17.4 


2. .53 


38 


57 


10 


—11 


34.2 


5.09 


Aur»»ra 


31 


53 


17 


^ 6 


21.6 


I. 82 


23 


62 


30 


— 8 


36.5 


5. 64 


VfVHy - . 


31 


57 


29, 30 


0 


24. 7 


6. 18 


S, 13, 14 


62 


10 


—10 


41. 7 


7. 34 


Muncio 


31 


47 


30 


—11 


19.3 


2. 45 


23 


59 


10 


— 8 


34.9 


5. 15 


Spice land 


31 


47 


17 


— 11 


19. 7 


2. .50 


18 


58 


10 


— 8 


3.5. 2 


3. 40 


Nt w Albany 


31 


55 


17 


0 


26.0 


2. 30 


15, 23 


64 


10 


— 6 


40. 5 


S. 70 


Columl)ia City 


31 


49 


30 


—10 


19. 3 


I. 00 


28 


58 


10 


— 6 


33.2 


2.90 


Indiciuiipolid 


31 


50 


29 


— 10 


21. 6 




. ^8 


60 


10 


— 4 


39.3 






31 


43 


17 


—16 


16. 1 


3. .30 


28 


60 


10 


—15 


28.8 


5, 50 




31 


48 


18 


— 5 


21.9 


2. 60 


13, 18 


57 


10 


2 


36.8 


4. 25 


Wow ii tirmony . . . . 


31 


55 


22 


— 2 


26. 3 


2. 59 


15 


66 


10 


— 1 


41.4 


7.15 


A 










21.4 


2. 75 










36.6 


5.51 


ILLINOIS. 





























31 


40 


17,29 


—14 


16.0 




13 


■ 45 


10 


—13 






Chieii^'o 


31 


42 


17 


— 18 


20. 3 


1. 92 


28 


57 


10 


— 6 


32.0 


2, 23 
















23 


58 


10 


— 17 


30. 4 




Rile}^ 


31 


38 


t>D 


—28 


12. 9 


2. 50 


28 


53 


10 


—24 


24 3 


3. 94 




16,31 


61 


23 


— 8 


27. 2 


1.90 


12 


71 


10 


0 


43. 9 


6. 20 




31 


41 


17 


—16 


hIs 


2.45 


28 


51 


10 


20 


26.5 


3. 30 




31 


43 


29 


—20 


14. 6 


2. 20 


28 


51 


10 


—17 


26. 7 


.5. 85 


Ottiiwa 


3] 


44 


29 


— 10 


23. 2 


1. 28 


28 


62 


9 


— .5 


32. 2 


4. 00 


Winnebago 


31 


41 


17 


^oo 


12.9 


2. 86 


28 


49 


10 


—22 


23. 6 


2.83 
















28 


60 


10 


— 18 


26. 2 






31 


50 


17 


-16 


Ifi. 7 


3. 00 


28 


73 


10 


— 13 


29 0 


4. 03 


Roebflle 


31 


44 


29 


—21 


l.\9 




28 


54 


10 


—20 


27. 0 




W3'anet 


31 


40 


29 


—17 


17.3 




28 


64 


9, 10 


—10 


29. 5 


2. 53 


Tiskilwa 


31 


45 


17, 29 


—12 


h>.6 


1. 10 


28 


58 


10 


— 9 


23.9 






31 


46 


17 


—14 


18.3 


0. 75 


28 


60 


9 


—12 


30.0 


"*2.'26 



28 



434 



AGEICULTURAL REPORT. 
Meteorology of 1867 — Continued. 



Stations in Statea 
and Territories. 



iLLDfOIS— OOJlt'd. 



Peoria... 

Springfield 

Lf»imi 

Waierloo 

Dubois 

Gaiosburg .„ 

Mancbt'stfT 

Mfmiit Sterling.- 

Acdaiusia 

Augusta .. 



WISCONSIN. 



Manitowoc. 
Plymouth... 
Miiwnuk.ee.. 

Do 

DelavHn 

"Waupacca .. 
EinbarraAS . . 
Rock^' Run. 

Beloit 

Baraboo . . . . 
Bayfield.... 



ATerageg. 



Beaver Bay. 
Red Wing . . 

Afton 

St. Paul .... 

Do 

Minneapoliii . 

Sibley 

Kew Ulm... 



ATtragea. . 

IOWA. 



Date. 



as 



Dig. 

45 
4fi 
52 
54 



31 
31 
5, 31 
31 
31 
3 

4, 20 
31 

31 
31 

3, 12, 31 



Clinton 

Lyons 

DavBTiport 

Dubuque 

Muscatine 

AtaliuHA 

MoQticello 

Fort Madison ... 

Gutteuberg 

CereB 

Mount Vernon . . 

Iowa City 

Indepeudence . . . 
Kear Independence 

Watsrloo 

Osage 

lovra Falla 

Dei MoTuei 

Algona 

Fotttanclle 

Harriti Grove... 
Fort Dodg« 



Average! . 



31 
3,7 
3 
3 
3 
3 
3 
3 



31 
7, 31 
■ 31 
31 
31 



7, 31 
31 
31 
31 
31 
31 
31 
31 
4,31 
4 
4 
3 
3 
31 
31 
31 



Date, 



29 
17, 28 
17 
18 



17 

17 
17 
17 

17,29 
17 
17 

17, 29 
29 
29 
29 



a 



Deg. 
—10 

— 4 

— 9 



—10 

— 4 

— f> 
1 



—15 
—20 
—16 
—14 
—23 
—18 
—18 
—18 
— 19 
—15 
—12 



29 
29 
29 
17, 29 
17, 29 
29 
17 
17 



—18 
^27 
—25 
—27 
—22 
—32 
—31 
—22 



—20 
—24 
—15 
—20 
—14 



—22 
—10 
—30 
—20 
—20 
—18 
—20 
—26 
—16 
—23 
—18 
—11 
—22 
—10 
—10 
—16 



Deg. 
19.6 
19.8 
20. 1 
25.4 



16.7 
20.9 
21.3 
20.5 
20.7 



19.3 



In. 
1.36 



2. 70 



0.45 
1.60 
1. 45 



1.81 



FEBRUAHY. 



Date. 



17.4 


1.65 


14.5 


2. 70 


17.5 


2. Gl 


18.8 


2. 05 


1.3. 6 


I. 75 


18.2 


2. 40 


12.3 


2. 39 


10. 5 


2, 00 


11.2 


2. 67 


18.9 


5.21 


14.3 




16.0 


2. 54 


9.7 


11.91 


9.4 


3.03 


8.0 




8. I 


0. 97 


9.6 


1. 20 


8.3 


1.66 


8.1 


0.85 


10.5 


0.84 


9.0 


2. 92 


17.9 


9.50 


15.6 


1. 25 


1.5.0 


0.25 


15.4 


2. 63 


16.0 


0.75 


17.8 


1. 25 


18.9 


0. 90 


11.4 


1. 30 


14.4 




14.8 




17.9 


1. 26 


14.2 


1.20 


9.6 


1. 60 


14.0 




9.1 


3. 23 


13.3 


1. 40 


15.1 


l.,55 


8.2 


1. 70 


14.0 


1. 65 


15.5 


2. 70 


11. 0 




14.2 


1.60 



11 

28 
7 
27 
28 
7,27 
7, 27 
28 
28 
28 
5 



7, 27 
27 
12 



28 
28 
28 
28 
28 
28 
12, 28 
7, 27, 28 
28 
28 
28 
28 
23 
17, 28 
13 
7 
27 

12,27,28 
27 
27, 28 
27 



Deg. 
59 
54 
61 
64 
62 
62 
61 
62 
62 
64 



Date. 



a 
a 



10 



10 
10 
9 
9 
10 
9,10 
10 
9,10 
10 
9 

10 
10 
9 

10 
9 

10,11 
9 
9 
9 
9 
9 
9 



Deg. 

— 7 

— 3 

— 6 

— 3 
0 

—11 

— 4 

— 8 
—10 

— 7 



Deg. 
31.9 
32 4 

33. 3 
|34.9 
^37.2 

29.2 

34. 8 
33. 9 
30.6 
33.2 

26.5 



—10 
—15 
— 1] 
—12 
—18 
—10 
—18 
—14 
—16 
—12 
—20 



—19 
—23 
—24 



2(5.2 
25.0 
27. 4 

28.4 
24.7 
24. 7 
23.1 
24. 7 
2:i. 9 
26. 8 
17.5 

24.6 



12. t 
18.5 
15.2 
16. S 



—30 
—31 
—20 



-15 
-20 
-13 
-12 
-14 
- 9 
-15 
-11 
-24 
-11 
-18 
-18 
-18 
-23 
-14 
-21 
-17 
-16 
-26 
-16 
-16 
-19 



14.1 
13.4 
15.3 

15.0 



28.2 
24.9 
26. 1 
25. I 
25.5 
25.5 
28.8 
30.8 
22.3 
24.8 
24.4 
26.3 
23. 3 
20.8 
22.7 
18.3 
21.0 
25.-2 
14.7 
24.4 
23.4 
20.5 

24.0 
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JAN D ART. 


FEBBiPART. 




























Stetions in States 








P. 

S 




0 








C 

S 


3 


0 
-o 


and Territories. 


Date. 




Data. 


^2 
03 


temper 


a 


Date. 




Date. 


t . 

S3 


tea. per 


-2 

a 






.9 




B 








g 




.i 




0 






M 

K3 






a 

V 


a 

'a 




'h 

a 






« 

a; 


ia 










13 


K! 












1^ 


(A 


MISSOURI. 






























Leg. 






Deg, 


7n. 








Beg. 


Deg. 


in. 


31 


58 


18,28 


5 


25. 6 


2.29 








St. I-ouia Univer'y. 


51 


59 


17, 18 


5 


26.3 


S. 02 


13 


67 


10 


7 


40.2 


3. 43 




31 


01 


2 


— 7 


22. 0 


2. 66 


13 


72 


10 


— 1 


38. 1 


3. 48 




31 


61 


2 21 22 


Q 


25^4 


1. 45 


13 


67 


9 




3a 0 


2. 18 


Canton .......... 














2S 


65 


9,10 


— 8 


32. 2 


3.40 




31 


65 
62 


27 


— 7 


17.3 












31 


91 


g 


29.3 


1. 92 


23 


70 


10 


4 


37.5 


3, 70 




31 


62 


1,2 


— 6 




L 68 


7, 17 


56 


9 


4 


34. 7 


6!^ 




6,15,31 


45 


1 


— 3 


20! 9 


2.08 


11,12,27, 


55 


9 


— 3 


32.1 


4.8d 
















28 






















23. 7 


4. 04 










36. 1 


3. 95 






















KANSAS. 




























31 


55' 


1 


—10 




L93 


28 


64 


9 


— 2 


O'l. 0 


3. 46 


Olntha 


31 


60 


1 


— 8 


21. 4 




28 


64 


9, 21 


0 


33. 3 


3. 40 




*? 1 

ol 


48 


1 07 


0 


20.7 


1 90 


28 


DO 


9 21 




31. 2 




IrfRoy 


31 


67 


2 


— 7 


23.9 


1.40 


7, 17, 28 


62 


*21 


1 


36.5 


3. id 




12 


56 


27 ' 


— 8 




0.50 














Stat.» Ag. Oollegft . 


15 


47 


27 


—12 


23.5 


0. G3 


7, 27 


67 


21 


0 


33.3 


3.01 


Council GroT9 


15 


48 


27 


—12 


24.0 


0,70 


28 


59 


21 


— 3 


33.7 


5.50 












22i 1 


1. 18 










33. 3 


5. 11 






















irESRASEA. 




























31 


36 


27 


—10 


]4 g 


2.28 


28 


50 


9,21,24 


—12 


20. 2 


1.05 




31 


40 


1 


— 2 


las 


1.80 


27 


53 


21 


~ 7 


26.7 


2.44 




31 


37 


27 


— 10 


14. 5 


1. 84 


27 


52 


9,21 


—10 


22. 9 


2. 70 












15.9 


1.97 










23.3 


2 06 


UTAH TERRITORT. 


























Gt. SaH Lake City. 














ny 


__ 
65 


7, 524 


10 


32,9 


1. fil 














26,27 


46 


14 


0 


25.6 


























29.3 


1.6S 


C ALI70RKIA. 


























Sari Francisco 


18 


50 


13 


41 


49.5 


8.35 


3,10 


55 


23 


39 


47.6 






20 


60 


25 


35 


48.2 


3. 44 


26 


60 


15 


36 


43.0 


7. 10 


Elk Grove.. i 


7, 20, 21 


60 


25 


36 


49. 4 


4. 75 


10,11 


61 


17 


36 


49.4 


6.00 




28 


63 


14, 15 


36 


50.8 


3.61 


5,26 


63 


9,23 


34 


96.9 


4.23 












49.5 


5.04 










44.7 


6.73 




















OREGOW. 




























27, 31 


58 


9 


25 


41.5 


14.45 


2 


«3 


14 


25 


38.6 






27, 2a, 29 


56 


G, 7,9 


28 






1,8 


50 


14 


28 






















MOSfTAWA TIK. 




























17.28 


45 


23 


—16 


17.9 


1.40 


9,26 


45 


- SO 


—23 


18.0 
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Stations in States 
and Tcriilories. 



MAINE. 



Steubon 

Lee 

Proppect 

WilliHinsburg ... 
Wesi Waterville . 

OfinJiner 

Webstor 

Stand ish 

Rnmfoi-d Point . . . 

Cornish 

Coniishville 



Averages 

NEW HAMPSHIRE. 



PortBmouth 

SlTttTiord,. 

North BaruBtead . 

Concord 

Olareiuont 



Averages.. 



VERMONT. 



Beg. 
48 
51 
57 
47 
52 
50 
50 
53 
51 
52 
4G 



Litnenburg 29, 31 

Craftsbury 31 

Rnndolpb j 31 

Midfllebury 31 

Braudon 31 

Bui-net 31 



Averages.. 



MASSACHUSETTS. 



Kingston 

Toprttif.'Ul I 

Lawrence | 

Gforgetown j i; 

Newbury i 

No rill Billeriea 

Wetii KcwUni 

New Hf.dforcl (II.). 
New Bedford (T.). 

Worcester 

Mendon 

Lnnpiiburg 

Amhevfil 

Ricbiriond 

Williams Colk'ge .. 



AverngcH. 



31 
31 
31 

, l** 
31 
11 
2,31 
31 
31 
31 
31 
i2-} 
31 
31 
31 



KHOn.E ISLAND. 
Newport 



CONNECTICUT. 



Pomfrel . 
Gioton . . 
Columbia 



Middle: own 

Coleurook 

Averages...- 



24,31 



15 
15 
14 
11 
15 
15 
15 
3, 15 
15 
15 
15 
15 
15 
15 
3 



15 



15 
15, 19 
15 

15 
15 







o 


o 






5 












y 


g 


a 


'5 




o 
'3 









5 

— 5 

6 

— 3 



10 
— 5 
11 
11 
4 



0 

— 4 



Beg. 
25. 5 
22. 0 
31. 1 
22.9 
28.0 
26.6 
26.2 
27.8 
27. 0 
27.3 
26.6 



hi. 
5. 18 
5. 30 

2. 1!) 

3. 85 

4. 55 

5. 76 

3." 86" 

3. CO 
3.40 
3. 57 



30.0 
24.0 
2!).0 
30.6 
29. 0 



28.9 



24.7 
21. 6 
26. 7 
28.4 
29.3 
34.3 



0. 63 
3. 52 
2. 62 



28.0 



31.0 
36.4 
30.0 
33.4 
31.7 
31.2 
32. 5 
33.5 
34. 3 
31.9 

29. 1 
30.7 

30. 8 
31.3 
30. 1 



2 60 
2. 20 

1. 85 

2. 68 

1. G4 

2. 70 



2. 28 



4. 75 
4.28 
4. 13 



5.31 
6. 08 
4.40 



2. 59 

3. 14 
6. 25 
1.38 



31.8 I 4.23 



32.9 



29.9 
34.0 
31.9 

33.4 
26. 9 



6.47 



2.51 
4. 19 



i % 



Date, i 



16 



29 
16, 26 

20 
16, 21 
16.21 

21 

16 
15, 20 
16,20,23, 



20 
15,19,26, 
15 

15,16,26, 
27 



20 
15, 26 



15, 30 
15 
15 
21 
21 
15 
15 
15 
15 
8 



19, 26 



15 



8, 13, 15, 
21 
8 
15 



31.2 I 3.40 



68 
69 

65 
66 
69 
67 
05 
66 i 



Ei2 



Beg. 
26 



13, 14 
14 

13, 1 4 
13 



14 
14 
29 

13, 28 
13 

14,24 

14, 28 
14 
14 

64 3.7.21.29 
68 13, 14, 28 



Beg. 
38.8 



41.0 
35.7 
41.4 
41.0 
39. 9 
41.5 
39. 8 
40.4 
40.5 



46.2 
36.4 
43. 6 
43.5 
43. 4 



14 

2S 29 



30 



29 



35.9 
39.3 
41.5 
43.2 



43.4 
49.0 
44.5 



44.5 



41. 1 
4.^). 7 
47. 1 
46.5 
44.3 
44 6 
45.5 
44. 6 
44. 6 



44. 1 



44.2 
46." 5' 



49. 2 
44 I 



i-j) |_2.38 
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6 


>" 

o 












































£^ 












P 






SI 




and Territories. 




"S 
























Date. 


S ^ 


Date. 




s 




Date. 




Date. 


















1 


ain or i 




1 




.§ 




1 




























NEW YORK. 






























Beg, 




Beg. 


Beg. 


In. 




Beg. 




Be^^. 


Beg. 


In. 




31 




19 


J 5 


38.3 


5. 35 


19 


70 


12 


36 


50.0 


1. 33 


South Hartford 


11, 


53 


19 


5 


31.4 


1. 95 


20 


67 


14 


30 


47. 7 


4. 39 
















15 


63 


13 


33 


4.5.9 


3. 21 


Germantown 


31 




3 


13 


32.8 


6.40 


15 


72 


14, 28 


34 


48. 5 


6.90 


Gurrisou's 


31 


60 


15 


15 


34.0 


2. 59 


15 


71 


23 


33 


43. 0 


3. 14 




31 


CG 


15 


17 


34. 9 




13 


74 


23 


38 


49. 8 






31 


Gl 


]5 


16 


33. 7 




15 


70 


28 
3 


35 


A8. 9 




Dt'uf & Dumblnat- 


31 


58 


15 


10 


34. 3 


'4.' 09* 


15 


63 


37 


48.8 


2. 47 


ColmiibiH C'ollj^ge . 


31 


5a 


15 


17 


33 7 




15 


71 


27 


33 


49.8 


1.96 


St. Xavier'd College 


31 


G2 


15 


19 


;35. 5 


3! 45 


15 


66 


23 


38 


50. 4 


2. 85 






G2 


]5 


15 


34. J 


2. 12 


8 


65 


9 


33 


49. 5 


2. 94 




31 


G2 


19 


17 


33.7 


2. n 


15 


74 


6 


36 


50. 7 


1. 49 




24 


57 


3,8, 19 


0 


25.9 


1. 49 


15 


70 


13 


27 


42, 3 


4 42 


No rib Hammond.. 


28 


48 


3 


4 


25. 1 


1.56 


15 


63 


6 


24 


41.3 


5. GO 


Ilouscville 


22 23 


52 


3 


1 


27.3 


2. 1 1 


15 


67 


6, 11 


26 


41.2 


5. 78 


South Trenton 


1, eii 23 


40 


3, 20 


4 


25. 6 


5.30 


15 


70 


3 


26 


40. 3 


6. 09 


Ca/.enovia 


31 


52 


3 


3 


29. 2 


1.63 


15 


72 


6, 11 


28 


43. 2 


5. 
















15 


70 


(; 


31 


44. 4 


7. 39 




23 


46 


3 


5 


28.7 


3. 24 


15 


63 


6 


28 


42! 1 


3! 95 




1 


4(5 


3 


9 


31.2 


2. 65 


15, 20 


69 


28 


29 


42. 1 


3. 62 






43 


3 


- 5 


2fS.7 


















fil 




.3 






1. 90 


10 


62 










SkHnt'Kteles 


31 


52 


18 


11 


3C»!6 




19 


C3 


27 


23 


44." 7 




Nifhols 


31 


5:5 


18, 19 


10 


32. 0 




15 


72 


28 


29 


46. 4 




GeJ)evji 


1,31 


48 


H, 18 


12 


30. 7 


"aoo" 


4 


73 


23 


26 


44 4 


3. 91 


Ri 'Chester 


1 


53 


15 


10 


29. 5 


2. 08 


14 


7.3 


27 


29 


44.0 


2. 9.1 


Itochester Uulv'ty. 


1 


53 


15, 18, 19 


10 


29 4 


2. m 


15 


71 


0 


29 


43.7 


2. 93 


I jttlf (lenetjue . 


?1 


Gl 


19 


— 1 


31.6 


1. 70 


4 


72 


3 


24 


45.3 


I. 95 




31 


55 


19 


4 


28.7 
















Bulfalo 


1 




14 


9 


30. 6 


4.C8 




14 


74 


G 


29 


42. 9 


3. 51 












31.0 


2.21 










45. 7 


3.8Q 


NEW JERSEY. 




























31 


C3 


15 


12 


34 7 


5.7J 


15 


75 


12 


35 


50 9 


2. 78 


Newiirk 




G4 


19 


15 


34.0 


4, 40 


15 


74 


2§ 


33 


k). 6 


2! 58 




3] 


5'J 


18 19 


15 


34 1 


2! 38 




78 




30 


4') 4 


1. 99 




31 


CO 


18,' 19 


22 


38! 4 


7! 522 


22 


74 


3, 24 


40 


5.5. 5 


0! 93 




31 


G2 


19 


17 


36.7 


3. 80 


22 


82 


3,0. 7,24, 


40 


53. 0 


1. 85 


















28, 29 










31 


6<1 


15 


18 


35. 6 


4. 10 


22 


81 


28 


37 


51. 3 


1.41 


Mt. Holly 


31 


Gl 


19 


10 


36. 5 




22 


78 


12, 23,29 


39 


52. 0 




Senviile. 


31 


52 


15 


20 


38. 1 


19, 10 




69 


28 


32 


53. 0 


7. 90 




31 


60 


15, 13 


17 


36. 1 


2. 70 


J.3 


75 


30 


35 


50. 3 


2. 80 


ll^sidiii^tnn ...... 


31 


58 


20 


12 


34. 0 


2. 98 


22 


70 


4 


33 


52. 7 




lladdontii^ld 


31 


C3 


18, 19 


18 


35. 5 


4.85 


22 


79 


28 


36 


51 5 


1. 76 




3i 


Gl 


'l9 


19 


37.7 


7. 47 


22 


82 


28 


38 


53! 5 


o!95 












3.5.9 


5. 88 










52.0 


2.50 






















PENNSYLVANIA. 




























31 


59 


15,20 


4 


29.2 


3. 10 


15 


69 


2 


23 


44.6 


3. 32 


Fa'l»!inj!fton 


31 


64 


19 


13 


39.5 


4.40 


22 


78 




37 


52. 0 


1.20 


Philadelphia 

Geruirtutowu 


31 


60 


15, 18 


22 


37. C 


5.67 


22 


80 


3, 23 


39 


53.2 


1. 30 


U 


58 


18 


14 


34. 1 


















31 


63 


19 


18 


34.8 


3. 94 


22 


79 


3, 29 


33 


50. 9 


J. 38 




31 


60 


20 


2 


28.8 




"4 


70 


J2 


26 


43.6 




Whitehall 


31 


59 


19 


10 


34.7 




22 


80 


2,7 


23 


49. 5 






2 


50 


19 


10 


35.3 


5.00 


22 


7G 


7, 2S 


36 


51. 6 


2. 36 




31 


Gl 


18 


17 


36.8 




22 


78 


28 


37 


53. 3 




Kphrfitii 


31 


62 


15 


18 


3q. 7 


6. 14 


15, To 


76 


2j 


33 


51. 2 


"2.' 16 




31 


61 


19 


14 


37.3 


3. 70 


22 


85 


28 


36 


53. 4 


0. 53 


IJarrisburg 


31 


50 


13 


19 


35. 7 


5. 21 


22 


75 


24 


37 


53. 9 


2. Ul 


Tioga 


31 


64 


19 


2 


31.6 


2. 05 


15 


70 


3, 27, 28 


26 


49. 2 


4.48 




31 


57 


19 


4 


32.0 


3.04 


4 


72 


3,5 


27 


46. 8 


4.23 


Ltwi.sbiirgr 


31 


C3 


18 


11 


33. 5 


2. 45 


15 


73 


24 


32 


49. 5 


4.26 


Grampian Hills . .~. 


31 


53 


19 


~ 2 


29.1 


4.56 


4, 19 


70 


6, 27 


28 


45.0 


4. 37 
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Stations in States 
and Tenitoriea. 



Date. 



S 

IB 
I 



Dat«. 



S 

.a 



Date. 



12 
I 



Penn'a— Cont'd. 



Connellavillo . 
Newcastle . . . 
Oanonuburg . . 



I»JCL4LWAR]:. 



WoodlAWo... 

Gatonsville 

Ani)ApoliB 

St. taigoci — 
ExnmittHburg:.. 



C»p« Chfa-lefl L. H. 

Iivnchb«rg 

Mt. Solon 

Utnlet'a 



WIST TIROINIA, 



Orafton 

Cabell C. H . 
Wejitea 



ATWftfa*.. 

ir«mTH CAROLINA. 



Raleigb 

Oxford p 

Albeinarlo . 
BtatesviUd . 



Air*r»goa 

SOUTH CAROLINA, 

Aikes 

«JEOR«IA. 
Atlaat*. 



ALAffAJCA. 



56 
67 



0 
3 
2 



33.8 
32.0 
33.7 



4.01 



76 
80 



29 
£7 
28 



51.3 
48. 1 
49.4 



34.0 



4. 10 



50.0 



31 



64 



18 



15, 18 
18 
18 
15 
15 



29, 



36.7 



6.35 



36.5 
34.9 
40. 6 ilO.25 



40.2 
35.1 



37.5 



15, 19 
15 
18 



17 



39.7 
42.8 
40.0 



31 
1 

12, 24 



2,4 

2 

2, 11 
2 
2 



Opelika:..... ; 4 

CarlowTilla ..; 4,12 

Prairie BinfF : 2 

J^o-iltcu ^ 1,2,3 

HaTftna... .-j 2 

Arerageit 1. 



76 



15, 18 
14 
18 



15 
15, 1« 
16 
18 
18 



15,16 



28 



10. 87 



22 
15, 22 

22 

CO 

13, le, 20 



52.7 
50.5 

55, 1 
56.6 
52. 1 



7.27 
7.'27 



53.4 



53.4 



12,21 

22 i 



78 ! 
66 ! 



5,6 
29 



7.27 



40.7 
42.0 
40.6 



48.3 
45.2 
44. • 
45.7 
41.8 



45.3 



n.25 

5. 60 



4,14 
14 



8.43 



9.63 

6. 10 
2. 10 
9.89 
10.00 



7.36 



49. 7 5. 11 



48.0 


5.74 


54.2 




57.3 


7. SO 


57.8 




47.4 


8. 65 


54.3 


8. 77 


54.2 


8. 41 



1,3,7 
0 



56.3 
63.6 



57.8 



55.0 
57.9 



56.5 



63.4 
59.9 
61.1 
58.1 
55.2 



82 



59.5 



39 



21 
21,22 

22 
21, 22 ! 

21 I 



83 i 

84 ; 
89 I 
80 I 

66 ; 



1,G i 
7 ! 
G i 
5 i 



45 


61. 8 " 




43 


ri7.6 


6.37 


4'.i 


65.7 




34 


60.6 


8.95 


39 


63.7 


4.01 




63.9 


6. U 



METEOROLOGY OF 1807. 
Meteorology qflSG7 — Continued. 



m 



stations in States 
and Territories. 



Date. 



a" 



Date. 



05 



6 s 



Date. 



E3 



Femandina . . 
Jacksonville . 
Port Orange . 
Gordoji ...... 



3, 12 



82 



Btg. 
16 40 



Ayeraires.. 



Columbia . . 
Chapel UUl. 

Waco 

Austin 



Averages.... 

L0T7ISIAN1. 

ViclalUi 

iCUSXSffPFI. 



Grenada.. 
Fayette-., 
Natchez .. 
JLingston . 



Ayeragei... 



Helena. .... 
Fort Smifb.. 



TZKNESSEK. 

Tusculum College 
Lookont Mountain 
OlarkDviile ■ 



UCNTUCKT. 



Chilesburg . 
IjOuiflviUe . . 
Danville ... 
Lexington. . 



Averages.. 



OHIO. 



New Lisbon 

East Fairfield.... 

Steubenville 

Martin'8 Perry ... 
Paineiiville.... — 

MiluersvUle 

Cleveland 

Do 

WooBter 

Oallipolia 

Kelly'd Itjland 

Norwalk 

Oarrion 

North Fairfield... 
Wester 7iile 



85 



13, 14 



]2 



84 



3 

S,3 
3 



11 
1,3 
1 



80 



1,24 
1 



1, 24, 31 
31 



18 
14, 18 
18 
14 
15 
18 



14, 15, 19 
14 



60.1 



In. 
4.45 



67.0 
66.4 



64.5 



4. 45 



30 
20,30 
10, 24 



£6 
88 



50 
50 
57 



Deg. 
63.3 
60.9 
72.1 



3.03 9,23 



51.5 
56.1 



1.48 



2.28 



27 



56.3 



52.1 
54.9 
55.2 



5.05 
3. 50 



4.28 



40.3 



44.2 

45.2 
39.9 



8.28 



8.28 



37. 4 8. 61 

37. 4 6. 61 

40.3 10.25 

36. 0 9. 31 



37.8 



32.5 
31.7 



10 
6 

— 3 
10 
9 
6 



37.3 
29.8 
32.6 
32.3 
31.6 
32.7 



31.1 
31.5 



10 



31.3 
35.0 



8. 70 



4. 91 
2. 98 



1. 72 
2.73 



1.98 
1. 62 



29 



13 
21, 23 
29 
3, 17 



21, 3P 
21 
21 



14, 17, 19 
20 
21 
9, 20 



20, 30 
4 



2.95 
3. 79 



4 
14 
19 
14 
14 
14 
14 
14 
13 
30 
14 

14, 19, 30 



93 



85 



68.4 



40 



71.3 



42 
46 



60.6 
67.9 



66.6 



1 
1 

1,7 



46 



34 
40 
37 
43 



38 



6L8 



61.8 



60.4 



1,5 
6 
6 



39 
40 
39 



30 
29 
36 
32 



56.3 
58.3 
57.6 

57.4 



55.5 
56.7 
57. 1 
53.0 

55.6 



6, 12, 28 
6 



12 
6 
3 

11 

11, 27 
6 
6 

C 
5,6 
6 
12 



30 
29 
43 

32 
26 
24 
32 
29 
33 
31 
32 
28 
32 
27 
31 



50.2 
49.7 
57. 0 
52.! 
45.5 
51. 3 

50. 6 
47. I 
51.7 
55.9 
47.1 
48.4 
51.3 

51. 5 I 
53.0 I 



AGRICULTURAL ULPOUT. 
Meteorology of 1SG7 — Contiuiied. 



Stations in States 
and Territories. 



Ohio — Continued. 



Kingston,... 

Marion 

Toledo 

B«wling Green 

Kenton 

Urbfina [University 

Hillsboro' 

Bethel 

Cincinnati ■. ... 

Do 

College Hill 

Fanii School 



Averages. 



MICHIQAN. 



Monroe City 

Alpena 

SJate Ag. College 

Litchlield 

Gruiifl Rj'.pida 

KaJnuiazoo 

I<Iortlip(jrt 

Otsego 



Holland .... 
Ontonagon. . 



Homestead . 
Averages. 



INDIANA. 



Kiohmond 

Aurora 

Vevay 

Mnncie 

Spiceland 

New Albany 

Columbia City . . . 

Indiauapoliti 

KeubUL^aer 

Merom 

New Harmony... 



Averages. 



ILLINOIS. 



Chicago 

Near Chicago . 

Oolconda 

Aurora 

Sandwich 

Ottawa 

Winnebago . . . 

Dixon 

Hennepin 

Magnolia 

Lacon 

Rochelle 

Wyanet 

Tiskilwa 

Ehnira 

Peoria 

Springfield 



Date. 



10 
1 
1 

31 
31 
1 

1, 10 
10 
1,10 
1,29 
10 
1 



Deg. 
(iO 
55 
57 
60 

57 
58 
53 
59 
CO 
59 
59 



I 



14 
18 
14 
18 
14 
18 
14 
14 
14 
.14 
14, 18 
14 



1 
31 
31 
1,10,31 

l/J 

31 



1 
10 
1,10 
1 
1 
1 

1,31 
1 
1 
1 
1 



1 

1 22 



15 
13, 14 
14 
J4 
13 
14 
14 



13, 14 

14 



14 
14 
13 
14 
12, 13 
J4 
14 
14 



Dcg. 
10 
2 
5 
5 
1>6 
4 
8 
8 



T)cg. 
34. 9 
30. 6 

30. 8 
31.3 
3f). 3 

31. 7 

33. f) 
33.7 
30. 0 
39.9 

34. 2 
34.3 



20.9 
2(5. 7 
29. 7 
2t).8 
28. 2 

20. 0 



30. 4 
14.8 



31.3 
37. 6 
38.6 
31.0 
31.5 
37.4 
30.7 

35; 8 

26.6 
31.4 
35. 5 



33.5 



31.4 
29.9 
39.8 
24.7 
25.9 
31.7 
23.8 
27.7 



2G.5 
27.3 
26.9 
27. 1 
23.6 
28.0 
29.4 
29.2 



hi. 
3. 11 
2. 79 
2. 13 
2. 35 

2. 94 
.3. i;8 

3. 04 
2. 00 

2. 71 
1.03 

3. (;o 

3. 03 



1.54 

2. no 

0.G8 
1.53 



1.71 



1.G2 



3. 32 
3. 52 
5. 52 
3. 22 



5. 04 
1.38 



4.30 
2. 45 
3.96 



1.58 



4.50 
I. 12 
4. 30 
1.42 
1. 58 



3. 33 
2.50 



0. 60 
1.35 

1. 95 
1.74 



l-l 
30 
14 
14 
19 
19, 20 
19 
19 
19 
8 
29 
29 



13 
16 

13 

13,14.28, 
29 



19 
19 
19 
19,20 
19,21 



13 
3 
30 
18 
19 
19 
19 

12, 29 
18 
7 
18 

18, 19 
18 
19 
18 
18 
19 



Des. 
78 
70 
72 
80 
65 
76 
73 
77 
76 



6 
6 
6 
6 
6 

1, G 

6 

5,6 
6 
6 
1 



9 

5, 11,22, 
27 
11 

I, 2,9,10, 

II, 22,2{), 
27 



1, .5, 6 



1, 11 
6 
6 

2, 6 
6 



2,6 
6 

6,11 
2, 5,6 
2, 6, 11 
1 
1 



31 
29 
29 
28 
34 
32 
32 
30 
31 
38 
30 
23 



30 
27 
29 
29 



30 
23 



32 
29 
31 
33 
32 



30 
28 
32 
39 



33 
30 
26 
29 
30 
33 
28 
26 
28 
28 
30 
28 
27 
27 
30 
30 
28 
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Stations in States 
and Territories. 



Illinois— Cont'd. 



Loami 

■Waterloo 

Dubois 

GaU'fiburg 

ManclieHter 

Moniit Sterling., 

Andalusia , 

Augusta , 



Averages 

WaSCONSIN. 



Manitowoc 

Plym(»iith 

Milwaukee . - - . 

Do 

Applpton 

Delavan 

Wauparca 

Do 

Embarrasii 

Itofky Ituii . ... 

Beloii 

Raraboo 

Kew Ivi-'bon ... 
Bayfitld 



Averages 

MINNESOTA. 



Beaver Bay - 
Ked Wing'.. 

Atton 

St. Paul 

Minneapolis. 

Siblny 

New Ulm 



Averages. . 
IOWA. 



Date. 



] 

31 
1 

1,31 



30 
31 
30,31 



Clinton 

Lyons 

Davenport 

Dubuque 

Atalisiia 

Mouli"ello 

Fort MadiKon . . 

Guttenberg 

Ceres 

Mt. Vernon 

Iowa City 

Indepeiidence . . 
Near Independence 

Waterloo 

Iowa Falls 

Algona 

Do 

Dakota 

Fontanelle 

Harria Grove . . 
Fort Dodge 

Averages 



['A 
fiG 
5G 
51 
CO 
TA 
50 



— 4 



— 3 

— G 

— (i 

— 5 



30. 1 

31. 5 
.•30. 4 

30. 0 
28.8 
t>H. G 



'28. 0 



I 2G.3 
-J3. 5 

27.4 



24, 28, 31 
1 

1 22 
'22 
22 
22 
1 

22,3] 
22 
22 
22 
20 
22 
21 
1 
6 



14,15 
J3 
M 
IS 

U 

11, 13 
5, 12 



14 

13. 17 
14 

14, 17 
13, 14 
13, 14 

14 
14 
14 
14 
13 
14 
14 
14 
14 
14 



24.3 
25.5 



18. G 
24. 5 
2f. 0 
3.). 7 
24. G 
L9. 5 



//?. 
l.'JO 

3. 53 

0. 84 

1. 95 



1. 80 

2. 50 
1.81 
1. 10 



1. 63 



2.45 
2. 63 
0. 51 
2. 30 



Date. 



13,10 
19 
21 
18 
21 
10 
IS 
IS 



24. 7 



13.7 
18. 3 

I. 3.4 
13. 2 
12. 4 

8. 1 

II. 5 



56. 5 
2^.7 
2'1. 5 
26 0 
2-1. G 
24. G 
27. 5 

21. J 

24. 8 

22. 7 

25. 7 
20.7 
18.8 
20.4 
15.4 

9.2 



18. 0 
18. 6 
14. 4 



.89 



I. SO 



1 . CO 
1.28 
I. 17 
0. 94 



1.24 



14, IG, 1' 
20 
12 
13 
19 
19 

IC, 19 
19 
19 

18, 19 
IG 
19 

12, 19 



Veg. 
80 
79 



IG 
12 
17 
17 
19 

19, 28 



18 
IG, 19 
13 
18 
10 

16, 18, 19 
18 
18 
18 

18 
18, 19 

18 
18 
18 
19 
19 



12, 19 
12 
12 



1 
G 
10 

5 
1 



Deg. 

32 
33 
25 
28 
30 
33 
26 
31 



4,9 



27 
1 
5 

9, 11 

8 
5 
5 
9 

2,9 
9,27 



2, 5,10 



1 

2,G 



1,4,5 



1, 2, 6 
I 



9,11 



27 
28 
28 
31 
27 



29 
28 
20 



19 
17 
21 



20 
23 
30 
29 
29 
30 
27 
23 
30 
20 
27 
27 
24 
2G 
10 
16 
16 
12 
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Stations in States 
and Territories. 



Missoimi, 

>St. Louis Univer'y. 

Allenton 

Union 

Canton 

R«Ua 

Harrisonville 

Oregon 



Averages - 



KANSAS. 

Leavenworth 

Oifttha 

Atf.biBon 

Lawrence 

State Ag. College . 30 

LeRoy j 1, 18 

Council Grove 1, 30 



Averages. , 



NEBRASKA. 

Elkhom |G0, 30,31 

De Soto 

Belleviie , 

Glendale 31 

Averages. ... , 



UTAH TERRITORY. 

Wan.Ghip 



I 



Veg. 
GD 
7^ 
76 
57 
74 
52 
53 



Date. 



14 
14 
14 
5 
14 
14 
13 



I I 

—12 

o 

—12 
— 7 



i 

Dc^. i In. 
33. <J j 1.73 
33. 4 I 2, 76 
34.2 ! 1.30 

27. G 1 l.o7 
30. 2 I 2. 40 

28. 2 i 4. 90 



Beg. 
82 
91" 
8(3 
73 



2,6 
6 
1 

2,11 



2. 95 ' 



80 5,6,10,11 
72 



14 i -18 I 
14 i — 8 I 
14 —14 I 



25. 9 I 
24. 2 ' 



3. 1 3 

4. 60 



14 I — 9 i 

13 i — 2 i 

14 : —17 j 



24. 8 0. 63 
30.7 3.11 
21.0 ! 0.30 



25.4 I 2.42 I. 



18 
20 
21 
20 
13,21 
20 
21 



Dcg. 
39 



6 

,10,11 
11 

5 

5, 10 
6 
11 



I 

13,14 I —12 

"'"'is'l'llis' 



14. 6 I 1. fc3 



16. 9 i 2, 12 ! 
15.8 I 1.93 



28 i 
23 i 
20 i 
12 ■ 



70 


5 


26 


69 i 


9 


21 


79 1 


4,5 


3(} 


73 1 


9 


27 



—30 20.9 1. 



CAUFOivNlA. 

Sacramento 31 | 69 ^ 

Monterey j 29, 30 65 j 

Averagee i 



Albany . , , 
Corvallis.. 



Averages. 



MONTANA TETt. 

Helena City 

Camp Cooke 



28, 29 



6 I 37 

23 1 36 ! 



50. 1 I 1. C»2 : 



58 ! 



13 ! 16 
13 j 20 

! 



3J^.2 
37.6 



31 



! 



24 i 

30 ! 



11, 20. 27i 71 



38 



MAINE, 

SteTibc-n 

Lee. 

Vv'"illiamsburg ... 
West W iiter villi; 

Gardiner . 

Lisbon 

Eta:.aiiih 

Rumford Point.. 

Coniisli 

CoraiahvUle 



27, 28 
28 
28 

2.J, 28 



3,4 
3 



47.4 

53.0 
46. 1 
51. 6 
51. 3 



52. 1 



7. 50 
6. 10 

8. 40 

4. 87 

5. 27 



34 
30 

32 I 49. e i A. o;) 
32 ! 50. G i X 49 



13 
30 



Bl 

£2 



8 

8,1^ 



22, 30 m 10, 26 
28 79 i 8 



15,30 S<6 ! 

14,23 £3 1 

22,30 81 

15,30 81 I 



8, 26 
1 

8,9 

8 



43 


60.5 


3. 60 


48 


61. 3 


1. 15 




66. 6 


1. 65 


48 


64. 3 


1. 96 
.3. 12 


49 


66. 8 


2. 70 


47 


6n.6 


3. 05 


50 


65. 7 


1.49 


48 


67.2 


2. 91 




69. 4 


2. 40 
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Stations In States 
and Territories. 



NEW HASrPSHIRE. 

Port smou tlj 

Stratford 

Korlb Barns cead 

Concord 

ClaremoDt 



Averages,, 



TBRMONT, 



Lu9enburg .... 
North Craftsbury-. 

Randolph 

Middlobury .... 

Brail don 

Barnet 



Averages 

MASSACHUSETTS. 



Eang-Bton 

Topifiold 

Lawrence 

Georgutown .. ... 

Newbury * 

North BillericA... 

West Nevrton 

New Bedford 

Do 

Worc&ster 

Mendon 

Luneubarg 

Aniherat... 

Richmond 

Willizung OoHego. 



Averages.. 



RHOD£ ISLAND. 
Newport.-...--.. 



CONNECTICUT. 



Pomfr^t .... 
Columbia . . - 
Middletowii . 
Colebrook .- 
Qrotou 



Averagag.. 



KKW TOEK. 



Moriches 

South Hartford 

Troy 

Germantown.- 

Garrison's 

Throg'8 Neck 

White Plains 

Deaf and Dumb In 
Coluoabia College- . 
St. Xavier'sCoUiigc 

Flatbush , 

New burgh 

Gouveraeur , 

North Hammond 
South I'rentOE 
Ca2<-noviu 
Quoida ...... ^ 



Date. 



a 

S 3 



2S 
25 
J?8 
25,28 
25, 28 



25,28 
28 
1 

21 



25 
25, 28 
27, 28 

28 

30 
25,30 

25 



29 



29 



71 
68 
72 
72 
74 



78 



Date. 



4 
3 
3,4 

3 
3,4 
12,17 



4 

3 
3,4 
4 

3,4 

3,4 
3, 4,5 

3,4 
4 
4 

3,4 
4 
3 
3 
3 



3,4 



3 
3 
3 
3 
14 
3 
3 
3 
3 
3 
3 

3,4 
3 
S 

8.3 



^^2 
26 
34 
32 
30 



Beg, 
53.5 
47.0 
51.1 
54.0 
53.0 



51.7 



49.1 
47.3 
50.7 
51.7 
53.2 
54.3 



51. 1 



In, 
3.31 
G. 23 
3.72 
3.92 
6.01 



4. 64 



10. 38 
6. 68 
6.03 
7. 19 
7.62 
6. 15 



50. T 
55.5 
50.4 
52.9 
50.5 
54.7 
55.4 
53.5 
55.2 
54.3 
53.6 
53.3 
54.1 
54.4 
51.6 



53.5 



53.3 



52.7 
54.0 
55.9 
57.4 



55,0 



57.5 
56.7 
53.8 
b:\ 7 
55.6 
55.8 
54.3 

K.e 

55. 6 
57.0 
55.0 
56.6 
50.3 
50.6 
47.3 
51.0 
50.6 



7.38 



4.25 
3.67 
3. 46 



3. 67 
3. 70 
4. 91 



8.10 
4.61 
9. 47 
5.90 



5. 17 



a29 



5,07 
4.' 53 



4. 80 



5.64 

e.5o 

5. 74 

a 60 

7. 83 



5. 70 

3. 94 
5. 75 

4. 02 

5. 57 

6. 92 
8. 00 
7.02 



12, «i 





k 




g 




i 




u 




v 
















m 




a 




q 

n 






Date. 


lum te 
ture. 


Dato. 


^ 6 

sB 


a 


rmelt* 




a 




a 
•g 


Mean 


aino 








ii 










Deg. 


Deg. 


In. 


30 




9, 10 


50 


66.0 




23 


63 


5 


44 


64.3 


2. Oo 


15 


F6 


8 


48 


66.8 


2. 51 


22 


90 


10 


46 


67.9 


1 83 


24 30 


csp 


9 


45 


66.8 


A 1 K 
4. 1.0 










"66.4 












11 


64 


18 


40 


65. 7 


3,75 


15, 23 


64 


8 


47 


65.0 


2.65 


24 


87 


1 


48 


69.5 


S.70 


24, 30 


80 


1 


54 


66 9 


S. 84 


































66. 8 


2.99 












(\ 


64 


10 


42 


63.4 


1.38 


30 


66 


9 


46 


67.8 


2. 84 


24, 30 


84 


9 


50 


62.9 


3.56 


13 


87 


Q 


48 


65. 5 




28 


69 


9 


47 


66. 9 




7 


Do 


8 


62 






7 


96 


8 


53 


71. 2 


"3." 03 


5, 28 
'24 


79 


8, 9 


49 


65! 0 


2. 44 


85 


10 


46 


67.2 


2.06 


7 


65 


9 


52 


67. 2 


3. 3p 


24 


64 


9 


49 


67. 0 


i.60 


24 


88 


6 


51 


67. 2 


6.05 




85 


10 


51 


67! 1 


5.67 


16 


92 


8 


50 


72. 1 


4.50 


7 


67 


10 


51 


67. 0 


1. 47 










67. 0 


3.16 














29 


84 


8 9 


48 


64.6 


3. 50 


13, 24, 30 


80 


9 


45 


63. 4 


4. 91 


13, 28 


86 


9 


50 


68. 0 




13 


89 


10 


48 


68! 7 


6.39 


7 


87 


8,9 


52 


66.7 




0, 13 


84 


9, 10 


48 


66.7 


5.24 










66.7 


5. 18 












20 


85 


10 


51 


68.7 


8. 13 


30 


87 


1 10 


54 


71.6 


10. 95 


7 30 


89 


\ 


59 


71.3 


3. 24 


13, 24, 30 


90 


1,12 


58 


7L4 


5. 40 


30 


87 


9 


50 


6)8-0 


4 93 


28, 30 


88 


9 


50 


69. 0 




6, 7, 8, 13 


82 


9 


48 


67.8 




30 


91 


9 


47 


C8. 5 


10. 18 


30 


87 


9 


47 


f 9. 0 


Z\ 37 


G 


87 


9 


47 


cy. S 




o' 


'"'90' 


ii" 


""56" 


'7i."o' 


"5.' 62 


j 24 


66 


5 


54 


68. 3 


1.73 


24 


90 


1 


54 


69. 2 


1.33 


15 


94 


1 


48 


68.6 


5. 30 


24 


90 


1, 19 


1 55 


6ij.4 




30 


90 


4 


j 55 


68.9 


;"'7.'43 
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Stations in States 
and TerritorieB. 



New York— Con. 



Housevllle , 

Depauville 

ThtTtHa 

OHWfgO. 

PKlt-rnio 

BuidwinKville ... 
Skaiieuteles. .... 

I^IicLuls 

Gt-nevii. 

Rochester 

Rochi'ster Univer'y 
Little GoDfsee ... 

Fritndfcbip 

Buffalo 



Averages 

NEW JERSET. 



Paterrion 

Newark 

New Brunswick . 

TreiiioD 

Burlington 

Muorestown 

Mount UoUy 

Seaville 

Dover 

Eeadinpton 

U/iddoutield .... 
G-reenwich 



AToragcs...... 

PENNSYLVANIA. 



Nyces 

Falliiington .. 
Philadelphia . 
Germmitown. 



Horfiham 

Dyberry 

\Vhit<?hall 

Parke«ville . .... 

Keading 

Ephruta .. 

Silviff Spring ... 

Muuni Joy 

Hiu-risburg 

Ickesburg 

Ltwitsburg 

Tioga 

Fleming 

Grampian Hills . 

Connulliiville 

Kew Castle 

Cauonsburg .... 



Averages.... 
MARYLAND. 



Woodlawn 

CatunsvIUo . .. 
Annapolis — 
St. Inigoes . 
Euimitttjburg., 

Averages... 



6 3 



Date. 



70 
83 
70 
07 
67 
80 
79 
C5 



2,3 
3 
3 
2 
2,3 
2,3 



SB 



Deg, 
22 
30 



3,4 
4 

3 
4,G 
3 
3 
4 
3 

3,5 
4 
3 

3,4 



3 
3 
3 
3 

3 

3 
4 

4 

3 
3 
3 
3,5 
3 



82 



Deg. 
48.2 
48.9 



47.4 
47.5 



50.8 
52.4 
49.7 
49.5 
49.6 
49.2 
48.7 
47.0 



51.9 



56.3 
55.3 
56.6 
60.8 
57.7 
56. 8 
57 4 
57.6 
55.5 
60.4 
56.6 
58,9 



57.5 



3 
3 
3,4 

8 

3,8 



50.9 
56.7 
58.5 
60.4 

5.3.7 
50.0 
54.3 
56.9 

58. 0 

59. 5 
57.0 
59.0 
58.2 



54. U 
49.3 
51.5 

53.7 
51.7 
54.4 



54.8 



60.0 
58.7 
6'J. 0 
61.5 
57.3 



In. 

6. 82 

5. DO 

6. 9iJ 
6. 57 
6. 90 



6.59 
5. 69 
5. 69 
8.70 



4. 26 



7 

3.0 
30 
14,23,i>7 
:jO 
30 
23 



6. 69 



5. 97 
6.55 
6.45 
5. 

8. 50 
7.38 

-9.' 60" 
6.71 



6.49 
6. 89 



SO 
24. 25 



16 
16 
30 
16, 30 
30 

*15,'30 
30 
6, 30 
13, 30 
14,30 
28, 30 



11.00 
7.75 
7.07 



6.67 



8. 42 
8."37' 



5. 35 
5. 72 



8. 52 
12. 46 
6. 13 
7.18 



5.10 



7.67 



7.56 



6. 64 
5.56 



Deg. 
fe8 
87 



30 
15 
15, 10, 30 
17 

30 
7 

1G,30 
30 
0 

13, 30 
16 
16, 30 
6 

15,30 
30 

7 
30 

7 

25, 27, 30 
7, 14. 27 
6,23, 27 



30 
16 
30 
H, 30 
3U 



4,5 
9 



9,11 
13 
9 
9 

9, 10 

11 
9,11 
11 
11 
9 



'''\ 

9 

10,11,12, 
15 
9 
1 
11 
11 
11 
11 
10 
11 
11 
11 
10 
1, 2, 11 
1 
1 
19 
1 
1 



S2 

a 



Deg. 
50 



Deg. 
68. 0 
67.6 



66.5 
68.0 



10 
10,11 
11 
9 
11 



50 
45 

50 
52 
50 

"so' 

42 

51 

52 
50 



09. 1 
68. ;j 
69.5 
69.7 
68. 3 
66.8 
70.3 

68.9 



69.9 
66. 9 
08.8 
73. 1 
68.7 

'eas 

67.4 
67.5 
67.8 
68.6 
70. 1 

68.9 



45 
52 
51 
56 

50 
46 
43 
43 
50 
56 
51 
54 
57 
55 
.57 
50 
51 
49 
56 
44 



65.4 
69.0 
71., 
72.5 

64.6 
65.2 
67.4 
69.5 
71.6 
72.5 
71.0 
71.2 
73.3 
70. 1 
70.4 
69.5 
67. 1 
67.5 
72.5 

m. 2 

71.0 
69.7 



71.6 
70.2 
72.4 
73.4 
71.2 

71.8 
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Statiens in States 
ftnd Territories. 



VIRGINIA. 

Cape Charles L. H . 
Surry Court House 
Hewlfit 8 Station . 

Mount Solun 

Lyncliburg 



Averagea 

WEST VIRGINIA. 



Rojnuey 

Grafton 

Cabell Court House 



Averages 

NORTH CAllOUNA. 



Goldsboro' . 

Oxford 

Raleigh 

Albemarle . 
Statesville . 
Aaheville . . 



29 

28, 29, 30 
29 
28, 29, :iO 
28,29 ■ 
29 



Averageg 

SOUTH CAROLINA. 
Aikqn 

ALABAMA. 



MouUon ..... 
Prairie Bluff . 



Opelilta 

Ilavaua 

CarloTwille . 



Averages 

FLORIDA. 



Fernaudina . . 
Jackbouville . 



Gordon 

Port Orange . 
Averages.. 



TEXAS. 

Houston 

Columbia 

Wac^ 

Austin 

Averages 

LOUISIANA. 

Vidalia 

Kenlon 

Averages 



Date. 



29 
29, 30 
29 
29 
29 



28 
13, 28 



£8,29 



12 

12,27,28, 
29 
28 
11,27 
27 



18,19, 
27, 30 
31 
9 
9 



90 
89 
92 
80 



Dato. 



2,8, 16 
1,3 
8 



Deg. 
40 
47 
46 
40 
45 



86 



7 
1,7 
1 



6 

5,6 



56 



Peg. 
61.7 
65.9 
61.8 
60.8 



62,7 
60.0 



61.4 



69.0 
64.3 
66.0 
63.8 
60.4 
62.2 



64.3 



68.9 



68.2 
72.2 

69.9 
67.7 
76.8 



71.0 



72.4 
75.6 

74.3 

75.8 

74,5 

75.6 

76.3 
73.0 
73.9 



73,5 
72. 2 



72.9 



7n, 
5.40 



5. 60 



5. 50 



4. 88 
4. 88 



4. 88 



6. 86 
6. 50 
5. 80 
9.73 
^. 19 



7.02 



1. 82 



5.29 
4.41 



3. 84 



2.60 
2.85 



8. 18 
6. 50 
1.30 



15. 00 



15. 00 



Date. 



28 
29 
30 
15, 30 
30 



27 



9,10 
15 

10 

10 
14, 28 



29 

2, IG. 25, 
t.9 
29 



19 



2 S 



Deg. 
84 
92 
88 
86 
84 



Date. 



9 

9, 10 
1 

11 
11 



1,10 
1 
20 



91 



101 
97 



10,11 

11 

10 

1 

11 

9 



19 
2 

12 
4,5 
2 



22 
4, 5, 6, 
11,22 
10,11 

9, 11, 22 



1,3 
1 
1 



Vcg. 
56 
58 
40 
56 
52 



56 
58 



59 
55 
57 
54 
50 
»9 



61 
73 



65 
70 



70 
72 



70 
74 



72 

C6 



65 
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stations in States 
and Territoiiea. 



Qrenafla. 
Fayette. - 
Natchez . 



Averages. 



jlhransas. 
Helena ..u 



Tusculimj College, 
Lookout Mountain 

Clarksville 

Franklin. . ........ 



Averayea., 



ChlleKburg 

Lexiiigtou 

LouikviUe 



Averasef 

OHIO, 

New Liabon 

East Faij li«-ld 

Steiibenville 

Martiu'H Ferry .... 

Painfsville 

MilnerHville 

Cievelrtud, (H.).... 
Clevfland, (S.)..-. 

Woonter 

Gal li polls 

Kelley'ii Island 

Norwalk 

■Carson 

North Fairfield 

"Weaterville ...... 

Kingston 

Marion 

HillttboTo' 

Tole«io 

Bowling Green 

Kenton 

Urbana Univeraity. 

Bethel 

Cinciunftti (R) 

Cincinnati (P) 

College UUl 

Farm School 



Averages . 



MICHIGAN, 

Monroe City . . . 
State Agr'l College 

Litchfield 

Grand Rapids. - 

Northport 

Holland , 

Otsego 

Copper Falls... 
Ontonagon 

A-veragea 



Date. 



27 



28 
4, 12 



28, 29 
5,25 
4 

28,29 
4, 29 
28 
28 



28 



30 
30, 31 
30 
31 
25 
31 
26, 31 
31 
31 



S=5 

a 



Deg. 

eo 

88 
84 



86 



Date. 



2,6 



7,8 



3 
3 
7 
7 
3 
8 
2 
3 
8 

3,7 
7,8 



2 
2 
1.2 



Dcg. 
42 
53 
50 



48 



Deg. 



67.2 
6C. 9 



69.6 



62.3 
64.0 
61.4 



59.4 

58.0 
58. 9 



58-8 



54.2 
52.1 
57,7 
54.9 
to. 6 



52.4 
53,2 



56.6 
52.4 
52,7 
5§.4 
53.8 
56.7 
55.9 
52.7 
54.9 
52.3 
54.3 
47.2 
55.4 
56.0 
58.0 
62.2 
55.9 
55.2 



54.5 



53.1 
51.1 
50.6 
49..7 
44. 1 
49.8 
4a 2 
41.2 



48.5 



In. 
iL27" 



11. 27 



4.56 



4. 66 

5. 95 
6.52 



4.83 
4. 12 
4. 20 



6.12 



4. C7 

5. C8 
2.39 



7.10 
1.62 
3.25 
3.09 
3. 10 
5.50 
9.50 
5.31 
2.27 
2.75 

3, 80 
4.38 

4. 15 
J. 98 



4.29 



2.23 
3.81 
8.97 



5.10 



22, 23 
24 



20 
29 
17 
23, 27, 
28, 29 



29 
30 
17,30 



14,25 



28, 30 
6 
24 
30 
30 
30 



17, 30 
30 
17 
30 



30 


89 


30 


86 


6 


91 


30 


95 


6 


89 


30 


90 


6, 17, 30 


86 


30 


S8 


25, 30 


90 


22, 25, 30 


90 


H 


91 



15, 30 
23 
23 
23 
6, 29 



8, 23 
11 
23,24 



Deg. 
90 
86 
88 



93 



Date. 



4 

2,4 

£0 



3,4,7 
12 
3 
7 



1 
1 



4 

3 

3, 19 
1 

8, 19, 20 
19 



3,4 
1 



4 

3,20 
4 
1 

1,19 
3,4 
3,4 
3, 9, 10 
4 
1 

1,19 
3, 4, 18 



3 
3 
3 
3 

1, 3,4 



2,3 
2 
2 



£5 
I 



Dr.g. 
60 
64 
C6 



50 



Deg. 



74.9 
76. 8 



75.9 



73.9 
76.2 



74.6 



73.1 
71. 0 
72,0 



71.9 



77.0 
72.4 



71.0 
74.3 
73.9 



72,4 
70,8 
74.5 
69.2 



In. 
"4."76 



4.76 



2.53 



2.53 



4. 36 
3.71 
4.59 



3.45 
"2.'i5 



1. 31 
2.85 
L81 



1. 19 
1. 45 
3.21 
2.76 



71.5 


4. 92 


72. 1 


2. 32 


71. 1 


1. 94 


72.0 


5.25 


74.3 


4.63 


73. 3 


4.08 


71.8 


3.00 


74. 1 


3. 73 


77.6 


3.07 


74.8 


6. 38 


73.7 


5.50 


73.0 


3.30 


73.7 


2.25 


71.6 


2.83 


68.4 


2.56 


72,7 




64.1 




68.7 




60. 1 


3.42 


62.7 




67.8 


2.7? 
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Stationg in States 
and TerritorioB. 



Date. 



a 

^ 6 

a 

M 



Date. 



as 



a 

as 



fi4 

a 

£ 6 



INDIANA. 



Richmond ...... 

Aurora , 

Vevay , 

Muiicie 

Spicelani] 

Columbia City . 
Indlauapolii .... 

, Reaiiaelat^r 

Merom , 

New Uarmony. , 



Arerageg — 
ILLINOIS. 



Obioago 

KeaT Chicago . 

Gt^tonoda 

Aurora 

Sandwich 

Ottawa 

Wiouebago . . . 

Hocheile 

DixoD 

WyHinet 

TiskiJwa 

IlenDepin 

Magnolia 

Kliuira 

Peoria 

Springfield 

LfOHtui 

Dubois 

WatHrloo 

South Pass 

GalAHburg .... 
Idauch«*Hter ... 
Mt. Sterling .. 
AndahiHla .... 
Augusta 



ATeragei 

WISCONSIN. 



Manitowoc 

Plymouth 

Milwaukee (L) . . 
Milwaukee (W) . 
Appleton ....... 

Geaev^a 

Delavan 

Wau paces (M) .. 
Waupacca (W) - 

Embarrass 

Rocky Run 

Beloit 

Baraboo 

New Lisbon .... 
Galesville 



Arerages 

MINNESOTA. 



Beavor Bay 

Grand Portage . 

Redwing 

Afion 



Dtg. 



Deg. 



28 



28 
28 
21 
30 
30 
28 
30 

38, 30 
31 

30,31 
31 
31 
30 
31 
31 
12 
4 

30 
20, 31 
25 
30,31 
30 
31 
31 
30 



23 
24 
24 
24 
27 
31 
31 
30 
26 
27 
30 
30 
31 
11, 31 
31 



29 
16 
26,30 
30 



7 
2 
7 
8 

2,8 
2 

7,8 
7 



2,0 
7 



2 
3 

2,6 
2,7 
2,7 
7.8 
7 
3 
7 
6 
7 
6,7 
7 



2 
2 
3 
2 
2 
2 
2 
S 

2,3 
2 

■ 2 
o 

12 



50.8 
flj.4 
54.7 
54.9 

52.8 
54.3 
fiO. 0 
55.8 
61.2 



15. 50 
5. "<i 
4.62 



56. 1 



51.4 
51.7 

67.5 
46.6 
.'50.9 
52.8 
4f).4 
51.0 
51. 1 
53.0 
5a. 3 
5-2.0 
56.5 
53. 0 
55.2 
55. 0 
56.5 
52.8 
60.1 



In, 



3. 49 
4.25 
5. OS 
4, 11 
5.00 



30 
17 
22 
30 
30 
22, 23 
22 



94 
100 

94 
.93 

96 

96 



3 
1 

18 
3,18 
3 
18 
19 



Best. 
57 
59 
60 
58 
59 
56 
57 



Beg. 
71.8 
74.9 
70.6 
74.5 
74.9 
78.3 
74.3 



24 
S4,30 



56 
65 



4.22 



6. 00 
5.24 
7.58 
4.64 
4.65 



30 
6 
23 
22 
2? 
22 
t, 9, 30 
22 



94 
100 
98 
90 
96 
97 
92 
96 



1 

1 

1, 3, 19 
2 
1,2 
18 
1 
1 



56 
54 
58 
48 
58 
59 
55 
54 



73.4 
77.9 



72.4 
74.3 
78.2 
72.0 
73.4 
74.0 
72.3 
73.0 



6.62 



50.3 
56.8 
58.6 
51.9 
57.5 



53.8 



46.7 
49.0 
46.6 
47.3 
48.5 
49.7 
48.2 
50.4 
47.7 
46, 1 
43.3 
49.6 
49.7 
51.2 



44.9 
47.3 
47.6 
47.8 



10.00 
6.41 
4.40 



5.40 
5.90 



6.38 
5.45 



22 
,22, 30 
9 
22 
6,22 
22 
22 
23 
21,22 
9 
22 
22 
14 
8,9 



93 
96 

, 92 
95 
94 
92 
94 
97 
94 
96 

100 
89 
95 
93 
91 
87 



1 
1 
18 
19 
2 
18 
1,2 
1, 17 
3 
1 
4 
1 

].2,18 
2,27 
1,3 
18 



2. 26 

3. 10 

4. 39 
6.53 
2.20 



30 
14, 22, 23 
30 
30 



73.5 
73.6 
70.0 
73.9 
74^5 
75. I 
74.6 
75.6 
74.3 
78.0 
79.8 
73.9 
75.9 
78.2 
72.7 
77.0 

74.6 



65.7 
71. 3 
67.4 
67.8 



3.60 



2.70 
1.38 
a 94 
3. 85 
6.19 



22 
30 
23 
7 
9 

8, 9, 12 
22 
10 
8 
12 



1,3 
1 
1 
1 
1 
1 

1,2 
1 
1 
2 



54 ■ 

63 

^ 

50 

48 

52 

55 

52 

54 

54 



3. 56 



1.64 



a 18 



44 
43 
51 



72. 1 
69.7 
72.6 
69.5 
68.2 
75.4 
72.0 
73.4 
67.7 
70.2 

70.2 



59.1 
4T.5 
68.5 
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Stations in States 
and Territories. 



Minnesota— Con. 



St. Paul 

Minneapolis - 

Sibley 

New Ulm... 



Averages . . 

IOWA. 



Clinton , . 

Lyons 

Davenport 

Dubuque 

Atull!*Ha 

Mont ice llo 

Fori MadiBon .. 

Gu I ten berg 

Ceres 

Mt. Veraon 

Iowa City 

Independence . . 
Near Indopendence 

Waterloo 

Marbl«' Rock... 

Iowa Fall a 

Algona (O) .... 

Algouu (W) 

Daliota 

Fort Dodge 

Foutani'lfe 

Harria Grove... 



Averages 

MISSOURI. 



St. Lon]8 

AUeuton 

"Cnion , 

Canton 

Holla 

Harrisonvillc. 
Oregon 



30 
31 
30, 31 
30 
31 
30 
31 
30 
30 
30 
30 
30 
30 
30 
30 
17 
30 
30 
30 
30 
3 
3 



4 

3 
4 

31 
4, 12 
3,8,10,14 
3,8 



Averageg . . . 

KANSAS. 



Leavenworth 

Olatlui 

Atcblstm 

Lawrenee 

Holton 

State Agr. College. 

Le Roy 

Council Grove 



Averiiges 

NfiBRASliA. 



Ellcborn . 
De S'5to . 
Bellevue. 
Gle-ndule. 
Peru 



Averages . 



10 
8 
8 
8 

8, 9, 30 



Date. 



76 
70 
77 
78 



6 
1 

1, 2, G 

1 



6 
6 
(i 
() 

6,7 
7 
o 

6 
6 



f, 6,7 
2, 6 
6 
2 

C 
6 
6 



7 

7,8 
7 

2,7 
1 

13 
2 



6,7 



1 

1, 6 
5,6 



49.7 
48.5 
49.3 
52. 0 



hi. 
4. 45 
3. 63 
3. 00 
3. 72 



4S.4 



52.4 
52.0 
51.5 

52. 1 
51.0 
52, 9 

53. 7 
^18.4 
51. 1 
50. 3 
51.0 
51.0 
50. 8 
51.0 

52. 3 
46.6 

50. I 

51. 1 
51.9 
51.6 

53. 6 
52.0 



3.27 i 



7. 00 
5. -10 
lU. 32 

3. 10 
•5. 33 

4. C7 

5. 88 



10. 60 
7. 95 
6. 20 



4.07 
6.6iJ 
4. 50 



58. 0 
57.0 
57.8 
5-5. 5 

59.0 
59.2 
04.6 
60. 5 



6. 25 

e. 40 

4. 75 
9. 38 



3. 59 
12. 01 
7. 15 



51.4 


6. 38 


60. 9 


5. 95 


59.5 


7. 86 


61.5 


7.05 


57. I 


3. 20 


57.6 


7. 32 


58.6 


10.61 


5S. 3 


5. 84 


59. 1 


6. 84 



59. I 1 7. 36 


54.9 
55. 9 
55. 7 
55. 3 




6. 20 
5. 38 
8. 25 








7.28 





k; 








0 




fit 




l 




a 




a 




B 


"3 




Date. 




Date. 


iin to 
ture. 


o 

I 


melt€ 








"g 




0 
.2 










SI 


f4 










Dfg. 


In 


12 


e's 


1 


.50 


66. i 


9 5-5 


13 


86 


2 


51 


68. 1 




13 


88 


1,2 


•53 


69. 4 


7 24 


1 29 


93 


1, 19 


52 


71.2 


11. &o 


I 








64.6 


9. 01 


1 








22 


92 


1 


00 


72.8 


0. u\} 


10 


88 


1 


52 


• 72. 6 


3. 88 


9, 30 


89 


1,2 


56 


73.1 


6. 80 


........ 

G 


91 


1 


54 


71.8 


6. 32 


9 


91 


25 


59 


72. 2 


4*11 


6, 7,8,12 


92 


2, 3, 17 


52 


7o! 1 




6 


94 


1 


54 


73.2 






92 




54 






4,' 12 


90 


18 


50 


70!5 


3 94 








55 




9 20 


6 


93 


o 27 




72^4 


10. 40 


22 


88 


17 


52 


69.8 




7, 30 


86 


28 


52 


70. 0 




30 


88 


2, 18 
1 


50 


65. 6 


17. 20 


12, 29 


90 


52 


69. 6 




12 


88 


17 


53 


60. 4 






90 


2 


52 


68.4 




5 


91 


1,17 


53 


71.5 




22 


92 


2,17 


55 


73.0 


7. 00 


29 


cC5 


17 


47 


68. 0 














7. 13 










22 


93 


1 


65 


78.0 


3. 30 


22 


96 


3 


5G 


73.0 


5 14 


22 


99 


17 


58 


76. 6 


2. 56 


9, 12 


89 




64 


7o! 3 




22 


• 90 


28 


49 


70. 8 


""i."69 


3 4 23 


90 


17 


58 


73. 9 


2.58 


' A, 22 


94 


17 


51 


74! 7. 


4. 11 










74. 0 


3. 13 










30 


96 


11 


52 


72.9 


0 ^'^ 


30 


97 


17 


54 


76. 3 




20 


98 


17 


52 


70. 5 


4.75 




94 


' 


57 


76.3 




3 


91 


7, 17 


58 


73. 9 


'"5.' 65 


22 


94 


17 


52 


75.2 


3, 75 












4. 31 












22 


94 


17 


51 


71. 3 




22 


94 


17 


51 


72.5 


"'5." 48 


22, 2.3 


86 


17 


49 


73.3 


2. 91 


22 


92 


17 


52 


72. 3 


3. 15 


22, 30 


90 


17 


54 


73.7 
















72.6 


3. 85 




1 
1 
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< 




2 








eC 






6 




StationH in States 




33 




o 


■atur 


dsm 




0 

a 




S 


atur 


dsn< 


and Territories. 












o 
















Date. 


*^ s- 

1 


Da'e. 


p 


3 

i 




Date, 


iximum 
tur 


Date. 


nimum 
tur 


3an temp 


liner me] 














K 












Ph 


UTAH TERKITORY. 


































Deg. 




7«. 








Deg. 




In. 


Gt. Salt Lake Citv 












20, 30 


91 


6,7 


42 


67.5 


1. 47 




9, 14 


79 


4 


3'j 


53.2 




27, 29 


9S 


C 


37 


64.2 
























65.6 


1. 47 














: " ■ 










CALIFORNIA. 


























San Francisco 


31 


93 


18 


49 


63.6 


0. 00 


10 


95 


3, 19, 28 


61 


75.1 


0.00 




31 


80 


20 


45 


57.8 


0. 21 


9 


S3 


6,7 


45 




0.00 












fi3.2 


0.11 










75.1 


0.00 






















OREGON. 




























31 


85 


4 


34 


GO. 6 


2.45 


25 


90 


5 


48 


65.5 


0.90 


Corvallis 


30 


85 


3 


44 






25 


88 


5, 6,7 


4G 























MAINE. 

Steuben 

Lee 

Williamsburg . . . 
West Waturville . 

(xiirdiner 

Lisbon 

Stan dish , 

liuraford Poini 

Coruish 

Cormsliville 



Averages 

NEW HAMPSHIRE. 
Portsmouth , 



3,16 
]6, 24 
15, 16, 24 
24 
24 
24 
24, 25 
24 
24 
24 



Stratford 

North Barnstead . 
Claremont 



Averages.., 
VERMONT. 



Lunenburg 

North Craftbbury. . 

Handolph 

MiddJebury 

Brandon 

Burnet 



Averages , 

MASSACHUSETTS. 



Kingston 

Topsfield .... 

Lawrence 

Georgetown. . 
Newbury 

29 



31 
27 
21, 26 
19, 20 
20,21 



2, 15, 21, 
31 
31 
31 
31 



87 
89 
84 
92 
100 



53 



64.5 
66.5 
64. 7 
68. 2 
67.1 



68. 9 

66. 2 

67. 6 

69. 2 



4 


88 


13 


4 


92 


19, 20, 21 


4 


88 


20, 21 


24 


88 


13,21 


28 


91 


21 



13, 14,15. 
16, 17 
30,31 
14,22 
13 
19 
11 



67.0 



64.6 
68.8 
67.6 



70.2 

63.9 
66.4 
64.2 
68.2 
74,0 

67.8 



5. 60 
3. 55 
8.41 
3. 70 

3. 94 

4. C8 
5. 17 

6. 90 
4.10 
4. 90 



10 
IS 
7,14 



5. 04 



4. 76 
4. 24 
4. 70 



3. 33 

4. 85 
3. 30 

3. 11 

4. 43 
3. 00 



55 68. 1 

57 70. 1 

54 67. 8 

54 67.2 

55 C9. 0 



3. 67 



7. 25 
6.39 
7. 40 



8 

5, 7, 18 
9, 18 



18 
18 
18 
5.8 
6, 10 



30, 31 
31 
31 
31 



85 



49 59. 0 
41 



31 


50 


70.1 


31 


55 


71.3 


3L 


48 


69. 1 


3L 


45 


69.0 


31 


30 


69.7 



8. 65 

9. 21 



m 



AORICUITURAL KEPO^T. 



Stfttio&B io Statea 
aad TettltorieB. 



Mass.— Continiied. 



Maf6ii 

UoHh Billeiicii ... 

"VVeKt Nekton 

K«tv Mford* 

Do 

WorccHfer 

Mendot) 

Lunenburg 

Amberttt «..., 

]ftichniond ........ 

WiUiaftiH Gollegd.. 



4 

25 
4 

25 
7 
4 
4 
25 
3, 24 
3, 15, 27 



BHOSE ISLAA'D. 

Kewport,..^ 

€ONNfi6TZCUT. 



Pomfret .... 

Groton 

Columbia . . . 
Middletowu . 
Colebrook .. 



Averages. 



iCotlcbes.. 



i«iith H&rtfoM... 

I'roy 

O^nnHntown 

Oairrisoti'H 

Tb«>f '8 Neck — 

■White Plain» 

Denf aud Dumb In 
Columbia College. 

FlHtbash 

KttwbKi-gh 

Miaaville 

douveroetir. ..... 

Kortb Httnmiond. 
fiouHevi]l« ....... 

fiotitb Tfte&ton ... 

Cazenovia ... 

Oueida 

BepauviUe 

Oswego 

Palcirmo 

Mitiholii 

Geneva 

Rochedter 

RocheMtor Univer'y 
Littie Oenraee ... 

t'rieudHhip 

BuspeuHion Bridge 
BufFaio 



Averages..... 

NEW JERgEt. 



Fatersoti - 

Newark 

New Brunswick - 



D&W. 



4 
4 

4, 24 



24 
24 
24 
4 

3, 4,7 
4 
4 
4 
14 
4 
24 
24 
24 



24 
2ti 
24, 28 
24 
24 
24 
24 
24 
24 
23 
27 



4,28 
4, 25 
4 



a 

S e 

p 

B 

"§ 

as 



»4 
89 
99 

89 



90 



85 



Date. 



21 

ai 

1,21 
21 
21 
21 
21 
21 
31 
30 
14,19 



21 



21 



88 
88 
90 
90 
87 
92 
86 
90 
94 
95 
94 
90 
89 
93 
90 
100 
90 



Id 
13,19 
21 



9, 19,20, 
21 

1,6, 13 

31 
13 
19 
9 
16 
13,20 
18 
18 
18 
18 
18, 30 
9, 13, 18 
13 
10,13,21 
19 
13 
13 
9, 13,14 
13 
15,31 
13 

9, 13, 14 
9 

14, 17 
17 
14 
13 



9, 15, 18 
19 
19 



Deg. 
53 
54 
58 
55 
57 
65 
54 
55 
55 
57 



5d 



53 



72.7 
C7.7 
70.2 
69.0 
68.2 
73.3 
68. 1 
72. P 
6^.S 



66.6 



70.5 
70.8 
68.3 



69. 1 



74.4 

72.5 
71. « 
73.2 
71.0 
72.6 
69.9 
72.3 
74. 1 
70.8 
72.3 
70.4 
^.4 
68.7 
67.3 
69.8 
67.6 
69.6 
68.2 
67.2 
69.3 
69.3 
70.9 
69.3 

m.i 

67.4 
67.1 
70.5 
71.8 



70. 0 



71.7 
70.9 
71.9 



A^Ust. 



In. 

5. Id 

3.' 76' 
5. 92 

6. 11 
3. 36 
3. 20 

3. 60 

4. 00 

7. J5 



18 
7,10, 19 
10, 18 
15, 18 
15 
18 
18 

7, 9,14 
7 
18 
18 



5.16 



6. 63 



3.16 
3.31 



3.24 



4.65 

3.73 
3.42 
J. 80 
4. 20 



5. 76 
3.88 
2. 57 
3.11 



2.52 
4. 17 
4. 12 
0.86 



5. 96 

2. le 

1.94 
2.40 



2.64 
3.54 
3.56 
3. 30 
2. 45 



1.54 



3. 14 



4. 85 
3. 76 
5.03 



6,15 



18 
10, 19 
7, 18 
5, 18 
5 



11 

7, 15, 18 

18 
5, 18 
18 
18, 21 
18 
18 
18 
12 
18 
7 
7 
9 

6,7 
5 
18 
7 

6, 7, 8, 9 
IS 

6,7,8,9,18 
6 

18 
18 
18 
6 
6 
C,8 
7 



e, 14 

18, 19 
18 



t 
S 

|2 
S 

S3 



Deg. 



d6 



94 



Dau. 



31 

30 
31 
31 
31 
30 
30 
31 
30 
31 
31 
30 
30 
30 
30 
31 

30,31 
30 

30,31 
31 
30 
31 
30 
30 
31 
31 

30,31 
30 
30 



- t 

es 



Deg. 
46 
43 
54 
53 
54 
51 
50 
49 
48 
44 
45 



52 



teg. 
69.4 
71.2 
75.2 
70.6 
72. 1 
69.4 
66.4 
69.2 
68.6 
72.4 
67.4 



8. 75 

io 15 

5. 56 
6.42 
10. 79 

8. 75 
10.80 

9. 16 
8.89 
5.91 



70. 1 



7.00 



50 
52 

48 i 70. 6 



70.7 
68.4 



69.3 



75.1 

73.4 
71.7 
76.0 
71.0 
73.0 
70.8 
71.9 
72.6 
72.2 
7^.0 
69.7 
68.5 
72. 1 
68. 1 
70.4 
68.8 
70. I 
70. 1 
69.8 
69.5 
69.6 
69.0 
71.2 
69.6 
66.7 
66.3 
69.9 
72,2 



70.7 



71.0 
70.8 
71.3 



8.52 



6.70 



12. 13 
10.75 



11.03 



5.60 

7.29 
5.80 
10.75 



7.70 
6.72 
8.63 
9.23 

"i.'99 
3. 45 
3. 33 
3. 34 

"5." 15 
2. 05 
2.53 
1. 60 

"6." 96 
0.72 
0.72 
4.00 
1. 42 

'6." 29 



13. 4G 
10.62 
8.45 
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stations in Stateti 
and Territories. 



I3£Wj£RS£1— C'd. 



{rntoQ 

3qrHD|rtoft,.., 
MoorMtowD . 
JfoQDt lioUy. 
8«»vUIo 



Dover 

Eoadintfton 

B^donil^ld.... 

^reeowifib 

Yineland 



▲▼aroiteB., 



PENVSTLVANIA. 



Nyces ■ 

FftllBingtoti 

PhilBdelphia 

OermantQWn 

Hortibttm 

Dybwry 

Leblgb University 

Wbitehall 

ParkMtviUs 

Heading 

Ephrata 

Silver Spring 

Mount Joy 

Uarrittburg 

Tioga 

LewiKburg 

Ickeebnrg 

Marryeville 

Grampian Hills. . . 

CoonellHvillB 

Kew CaHtle 

Canonsburg 



Averages... 
KARTLAND. 



Woodlawn. . . . 
Catoosvillo.... 
Annapolis . . . . 
SmmiitBbarg.. 



Averages 

YIRGINIA. 



Surry C. H 

Gape Charles L. H 
Hewlett'H Station. 

Mount Solon 

Lynchburg 



Averages 

WEST VIRGINIA. 



Bomney 

Grafton 

CabeUC.H. . 

Averages. 



Date. 



3,4 
4 

4,5 
4 
S4 

1,4 
4 
3 

4,5,24 
24 
4 
4 
4 

3,4, 27 
24 
4 
24 
24 
24 
24 
24 



24,25 
1,26 
1,24,28 
1 
25 



3 
3 

1,2,3 



S 

n 

1^ 



92 



92 



Dhte. 



10 
16,19 



19 
15,20, 
21,23 

13 

13,14,15, 
17, 19, 22 
15 
15 



94 
100 
91 



]8 
J8 
19 
19 

9 
14 
15 
15 
31 
31 
9, 15 

9 

13, 19 
14 
31 
9 
31 
9,' 10 
11, 17 
9 
10 
10 



Deg. 
63 
62 



19 
13,15 
19 
30 
31 



Deg. 
77.5 
72.8 



71.7 
72.3 



70.7 
73.9 



72.4 
74.8 



68.4 
71.9 
76. I 
74.4 
71.7 
6€.9 
71.2 
71.6 
75.1 
7:j.9 
75.4 
74. U 
72.8 
76.0 
71.5 
73.0 
72.5 
73.0 
67.9 
71.7 
69.8 
71.1 



72.3 



75.3 
74. B 
77.2 
75.3 



75.5 



76.7 
76.8 
75.3 
75.9 
76.6 



76.3 



72.0 
77.2 
75.0 

74.7 



In. 
6. 55 
5. 80 



6. 20 
5. 83 



4.18 

2.30 



e. 90 
5.30 
3. 03 



3.65 
3.' 02 



2. 15 

2. 55 
3. 25 
2.73 
3. 24 

3. 88 
4.21 



Date. 



19 
19 
19 
19 
19,20 

14 
5,14 

10, 19 
14, 19 
14 



a 



S3 



Dtg. 



14 
19 
5,14 
14 
10,14 
18 

10, 14, 18 
14 
14 
18 
14, 18 



6 

6,18, 19 
18 
18 



3. 31 

4. ' 44 



3. 88 



4. 20 
2. 75 



3.48 



5.60 
1.60 



3.60 



18 
13,19 
18 
18 
8 



14 
18,19 
18 
5 



31 
31 
30,31 



g5 

a 







Deg. 


31 


58 


75.7 


31 


56 


71.3 


31 


56 


72. 1 


31 


51 


71: 6 


1,31 


62 


76.6 


30 


53 


71.4 



30 
30,31 
30, 31 

31 



71.3 
73.7 
74. 1 



72.6 



67.0 
71.6 
74.6 
73.4 
70. 4 
65.3 
69,8 
70.5 
74.0 
78.5 
73.8 



73.2 
73.4 
71.0 
70.9 
71.4 



67.3 
71. 0 
69.7 
71.0 



71. 1 



73.3 
71.6 
75.8 
74.5 



73.8 



79.4 
74. 1 
75.0 
72.7 
74.5 



75. 1 



73.5 
77.5 
74.2 

75^ 
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JULY. 






AUGUST. 






Statiors in Statet; 
and Trrritoric s. 


Date. 


0 

Ph 
£ 

0 . 
11 


Date. 


Minimum tempera- 
ture. 


Mean temperature. 


0 
p 

a 
'? 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tempera- 
ture. 


Mean temperature. 


0 

IS 

0 

a 

^- 
0 
fl 


NORTH CAIiOLIiNA. 
Goldsboro' 


25 
25 
25, 26 
2, 24 
25 

25 


Dcg. 
98 

103 
92 
97 
94 

88 


21 

10, 15,20 
3L 
21 


Deg. 
67 
65 
64 
59 
55 

60 


Ucg. 
79. 1 
79.7 
81. 7 
77.0 
75. 2 

73. 2 


Til. 
9. 00 
2. 45 
L80 
1.43 
0 25 


19 
14 
21 
14 

11,13,14, 
18,19,20, 
24, 25 
13 


Deg. 
90 
97 
89 
93 
86 


31 

31 
30, 31 
30, 31 

31 


Beg. 
64 


Deg. 
77.3 
78.1 
76.3 
75.6 
73.8 

70. 5 


In. 
9 78 
6. 85 
4. 45 
8. 70 
5. 25 




Oxford 


61 
61 
60 
54 

55 




21 
10, 22 




67 




















77. 7 


2. 99 










75. 3 


7. 01 






















SOUTH CAROLINA. 






















— '■ — ^ 






24 


93 


14 15 
16* 20* 


71 


79.7 




20 


86 


31 


65 


75.5 


11.07 






ALABAMA. 


























24, 25 


94 


0 




80. 5 




10 
19 

5 
14 


90 
95 

86 
97 


31 
25,31 

30 
28 31 


68 
70 

61 
70 


75. 8 
81.2 

78.4 
83.0 






25 

25, 26 
24,25 
24, 25 
'22 


94 

86 
97 


l,5,lT, 
12, 13 
22, 23 
1 


75 

64 
74 


81.9 

76.6 
82. 9 


2. 26 
5. 55 


1.45 
4.96 


Moulton 

Prairie Bluff 




94 


17 8 
i, 17 


72 


80. 0 


5. 00 






93 


73 


81. 0 


2! 82 


6, 8, 13, 
14, 15, 16 


90 


31 


68 


78.1 


13. 55 














80.5 


3.91 










79. 3 


6.65 




















FLORIDA. 




























5,6 


89 


29 


71 


82.6 


5.40 
















28 
5 


98 
93 


17 
] 2 


74 
74 


86. 1 
85.4 


11. C8 


28 
0 


94 
90 


31 
17 


75 
74 


81.9 


6.40 




26 27 31 


94 


29 


72 


82.2 












0 


95 


17 19 


77 


84.0 
















































84. 1 


8. 24 










81.9 


6. 40 




















TEXAS.. 




























24 


i.-8 


0 


73 


84.6 
















Columbia 

Waco 


23 27 
22^ 28 

28, 3 L 


96 
99 

97 


2 


75 
74 


83. 1 
85.7 

83.6 


5. 33 
2. 30 


13 

12,13,19, 
23,25' 
14 
15 


96 
97 


17, 18, 21 
17, 18 

29, 30 
28, 29 


73 
71 

72 
72 


81.7 
84.3 

82. 6 
84.9 


8. 23 
4 00 

3. 27 










98 
99 


















Averages 










84.3 


3. 82 










83.4 


6.78 






















LOUISlAxVA. 




























21, 28 


92 


2 


72 


83.3 
















MISSISSIPPI. 

Grenada 
























24 25 




31 


61 






12, 13 
26 


94 
88 


31 
31 

31 


61 
65 

65 








on 0/i 

25 

20,21.22 
23,25 


84 


31 


67 


75.5 
81.7 




76.0 
78.8 






86 


31 


70 


8. 16 


7 14 


89 


4. 00 












1 


78.6 


8. 16 










77.4 


4. 00 






















TENNESSEE. 
Twsculum College. 


25 


89 


9 


63 


75.5 




11,12 
13 


88 
89 
88 


31 
2 
30 
30 


57 
67 

58 


74.0 
77.9 
74.5 
77.7 




Lookout Mountuiu, 


25 


91 


15 


69 


77.5 






Clarksviilc 


11,25 
11 


89 
88 


30 
21 


63 
68 


74.7 
77.1 


4. 05 


18, 26 
12 


1.30 


Franklin 


93 


60 




















76.2! 


4. 05 










76.0 


1.30 
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Stations in States 
and Territories. 



Chilesburg. 
Lexington . 
Louisville.. 



Averages. 
OHIO. 



New Lisbon 

Steubenville 

Paine8ville 

Milnersville 

Cleveland 

Do 

Wooster 

Kt'lley's Island 

Norvs-alk , 

CaiBon 

North Fairfield. . . 



Marion 

Hillsboro' 

Toledo 

Bowling Green 

Kenton 

Urbana University, 
Bethel 



Cincinnati . . . 

Do 

Collegf^ Hill.. 
Farm School . 

Averages. 



24 
24 
24 
3 

11,28 
4 
24 
24 

2, 3, 28 
3, 23 

3, 5, 24 

2,3 
J, 2 
23 
24 
28 
1 
3 



MICHIGAN. 



Monroe City 

State Agr 1 College 

Litchfield. . ... 

Grand Rapids 

Northport 

Holland 

Otsego 

Copper Falls 

Ontonagon 



24 
23 
23 
23 
23 
3 
24 

20, 22, 23 
22 



Averages. 



INDIANA. 



Richmond 

Aurora 

Vevay 

Muncie 

Spiceland 

Columbia City j22, 23, 24 

Merom 1 

New Harmony 1 , 2, 1 L 



2 
24 
1,3 
2 



Averages.. 

ILLINOIS. 



Chicago 22, 23, 25 

Near Chicago j 24 

Golconda | 27 

Aurora i 2,23 



94 
89 
94 



100 
93 
87 
93 
91 
92 
96 
89 
90 
90 
90 

89 
90 
94 
99 
94 
94 
94 



92 
100 
100 
98 
97 
93 
93 
91 



86 
100 
100 

89 



12, 20 
17 

13, 29 
30 

9 

9,10 
9, 16, 17 
12 

12, 17 
3, 16, 19 

9, 10, 12, 

13, 17 
30 
13 
13 
30 
13 
30 

9,12. 13, 
16,20,21. 
29, 30 
17 
16 

16, 17, 18 
9 



10 
12 

12,15, 16 
9, 12 
8 

9, 12, 29 
7 
11 
0 



31 
29 
9, 29 



9,12 
29 
15 
12 



54 
57 
53 



75.0 
73.0 
75.4 



74.5 



72.4 
76.7 
70.6 
73.0 
71.5 
77.7 
75.9 
74.0 
70.9 
73.0 
73.5 

72. 0 

73. 3 

71. 8 

72. 2 
77. 2 
73.9 
72.5 



76.4 
79.4 
76.0 
74.6 



72.2 



71.6 
71.7 
72.5 
66.7 
70.5 
72.7 
m.i 
66. 1 



70. 1 



72.6 
77.5 
80.3 
76. 0 
74.3 
7.1.8 
75. I 
77.8 



In. 
5. 83 
5. 78 
3. 53 



5. 05 



3.13 
3. p5 
5. 19 
2. 79 
2. 72 



3. 03 

2. 89 
1.78 
2. 12 

3. 14 
2. 50 
2. 06 

4. 72 
2. 56 
2. 87 
2. 35 



1.60 
2. 38 
0.94 



1.80 
1.78 
3. 83 



1.65 
2.' 06 



6. 98 

2. 59 

3. 95 

3. 90 
5. 20 
0. J3 

4. 50 
3. 62 



72.9 
77.4 
81.7 
72.2 



4.43 
2.98 



12,13 
12 
18 



6 
18 
18 
18 
18 

12 

17 
9 
6 

18 
8, 18 

18 



9,18 
9, 19 
13 



17 
5, 12, 23 
17 
9 
17 



7, 9,12 
8 

8 



18 
7,18 
24 
9 

18 
9 
18 
12, 19 



96 
90 
95 



89 



31 
31 
30 
30,31 
30 



28. 29. .^0 
31 
31 



12 
17 
4, 10, 19 
8 



102 
80 
99 
92 



29 



S2 



50 
53 
50 



45 
48 
52 
48 
51 



48 
57 
5J 
50 
51 

48 
50 
48 
36 
50 
48 
53 



58 
60 
62 



48 
38 
48 
48 
47 



50 
40 
44 



49 
53 
40 
56 
G3 



54 
57 
62 
52 
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Stations in States 
and Territories- 



Illinois— Con'd. 



Sftndvrich 

Ottawa 

"Winnebago 

Rochelle 

Wyanet 

Tibkilwa 

Hennepin 

EIniira 

Peoria 

Springfield 

L/oaiui 

Dubcia 

Waterloo 

South Pass 

Galetiburg 

Man cti ester 

Mount Sterling. . 

Andalunia 

Augusta i . 



Averages... 

WISCONSIN. 



Manitowoc. - 

Plymouth 

Milwaukee - . 

Do 

Geneva 

Delavan 

Waupacca . . . 

Do 

Embarras 

Rocky Run . . 

Beloii 

Edgerton 

Baiaboo 

New LiBbon.. 
G-alesvillo 



Averages. 



MINNESOTA. 

Beaver Bay 

Grand Portage. 

Red Wing 

St. Paul 

Minneapolis 

Sibley 

New Ulm 



Averages.. 



IOWA. 



Clinton 

Davenport 

Dubuque 

Monlii-eJlo 

Tort Madison 

Gutleuberg 



Ceres 

Mount Vernon . 

Iowa city 

Independence . . 
NejLV independence 
Wateiloo 



Date. 



3 

2 24 
'23 
23 
22 

3, 23 



22 
23 
22 
22, 23 
23 
3, 23 
22 
22, 23 
20, 22 
23 
23 



22, i 
2. 22, i 
2ti[i 



Deg. 

95 
97 
93 
96 
94 
94 



12 
12 
13, 29 
12,16 
13 
13 



Beg. 
.^5 
57 
.57 
59 
57 
54 



13 
li, 
12 I 
29 1 
3, 30 
13, 29, .30 
29, 30 
12, J 3 
30 
15 
16, 18 
16 



93 

96 
91 
86 
93 
87 
91 
94 
94 
92 
92 
100 
90 
98 
64 



24 
27 
1,24 
24 



12,13 
12 
13 
12 
8, 12 
12 

, 12, 13 
12 
]6 
12 
12 
9 



8,2<) 



13,17, 31 



6,8 
6,8 



13 
13 
13, 16 

13, 16 
20 
13 

IG 
29 
16 
15 
15 
16 i 



Dcg. 
72. 9 
73.6 

72. 2 

73. 4 
75. 6 
72. 6 



In. 
1.95 
4. 23 
1.58 



1.95 



7.5.3 I 

7.^. 2 
77. I 
76.4 
83.2 
78.5 



1. 77 

2. 65 



76.8 



75. 5 
77. 4 



2. 83 

3. ' 76' 



68.3 
71.8 
69. 2 
69. 5 
73. 2 
70.2 
73.0 
69.8 
67.4 
71. 1 
71.5 
73.0 



4. 32 
3. 20 
2. 60 
2. 97 



2. 33 



7. 10 

3. 56 

4. 39 
2. 69 
6. J 8 



65.2 
59. 6 
70.8 

68. 4 
07. 6 
71. 1 
74.5 



12 
9 

7, 8 
12 
9 



12 
12 
9 
17 
9 
12 
10,11,25 
12 
12 
12,18 
7, 8, 17 
12 



7. 15 



4. 54 

3. 83 

5. 46 
5. 12 

4. 40 



60 
60 
58 
59 
61 
53 

50 
56 
55 
59 

50 



75.3 

71. 3 
73.8 
71.9 
75. I 
"/O. 2 

74. 1 

72. 9 

73. 4 
73. 1 

';7. 5 

71.6 I 



2. CO 
5. 44 
4. 86 
4.30 
2. 59 



17 
7 
9 

17 

8,9 

8 



7,8 



6 
20 
21 

7 

16, 21 
7 
21 



6. 24 

3. 70 

4. 50 



16 
17 
12 
7 

8,16 
, 16, 17 
18 
17 
15 
22 



Deg. 
97 
ICO 
94 
97 
96 
92 
95 
94 
93 
98 
99 
97 
97 
98 
92 
97 



101 
90 



30 
29 
29 
29 
30 
30 
11 
30 
29 
28 
29 
30 
30 
29 
30 
30 
29 
30 

28, 29, 30 



30 

29, 30 
30 
30 
30 
30 
29 
30 
30 

29. 30 



Deg. 
50 
56 
49 
50 
52 
48 
50 
53 
55 
56 
58 
58 
63 
63 
53 
61 
62 
50 
58 



44 

45 

43 
50 
48 
47 
45 
44 
42 
52 



30 



31 
30 
29 

29, 30, 31 
31 
28 
31 



29 
30 
30 
30 
29 
30 

30 
28 

28, 29 
29 
29 

28, 29 



42 
42 



41 
41 

50 
48 
48 
46 
50 



52 
56 
49 
48 
54 
42 

44 

49 
50 
47 
50 
50 
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StationB in States 
and Territoriee. 



Date. 



Date. 



Iowa— Contin'd. 



Marble Rock., 
Iowa Falls.. . 

Algona , 

Do 

Dakota 

Furt Dorige.., 
Foatanelle . . . 
Logan 



Averages... 

MISSOURI. 



St. Louis 

St. Louis University 

Alleuton 

Canton 

Holla 

HarriHOUville... 
Oregon 



Averages . . . 

KANSAS. 

Leavenworth . 
Olatha 



Baxter Springs — 

AtciiiHon , 

HoltOQ . 

State A^r, College 
Council Grove 



Averages... 
NEBRASKA. 



Elkhorn 

De Soto 

Gl.'iidale 

Omaha Agency . 



Averages 

UTAH TERRITORY. 

Gt. Salt Lake City, 

■VVansbip 

Averages 

CALIFORNIA. 



24 
2, 3 
2, 3, 22 
23 
24 
10, 27 
24 



Deg. 

88 
92 
90 
86 
94 
93 
92 
90 



7 

15, 20 

11 I 

12 
7 

12-, 29 
9 
29 



25 


102 


1,23,24, 


98 


27 




6 


98 


1,27 


100 


1 


97 


23 


95 


27 


93 



San Francisco 

Marsh Runch 

Monterey 



Averages. . 
OREGON. 



Albany . ., 
CorvaiUa. 



31 
7,11 



92 



16 



101 
92 
91 
92 
94 



30 
29 
17, 30 
12,15 
7 



Deg. 
SB 
58 
57 
59 
45 
57 
43 
49 



20 
12,15 

0,8,10,29! 
7,20 

15 ! 

15 
16 



Deg. 
70. 9 
7C.3 
72. 4 
72. 1 
71.2 
73.3 
72.8 
7U.2 



5. 57 
5. 13 

3. eo 



15 
16 
6 
16 
6, 18 
13 
16, 17 



De^. 
87 
94 

90 
92 
92 
92 
95 
90 



17, 18, 19 
17 



75. 5 
79.8 
73. 4 
74.7 
76.6 



2. 47 



2. 95 
0. 75 

6. 62 

7. 40 
12. 24 



12 
12 
18 
10, 17 
12 

10, 11,25 
7, 11, 12, 
20 



75. 0 i 6. 39 23 

76. 6 ; G. 70 I 9 



82.0 
76. 6 



75. 7 
78.0 



4. 71 i 
I 3. 60 



5. 42 
II. .35 



10 
12 
G, 10 
11, 19 
23 



25 



93 10,18,27, 49 



73.' 

75. 2 i 3. 50 i 
75. 3 j 4. 70 



72.2 
73.2 



2.61 |. 



0. CO 
6.06' 



30 
28 
28, 30 

27, 30 
28 
29 

28, 30 
2S 



95 
103 
94 
95 



29,30 
30 
29 
29 
22 
28 
28 



97 

98 

100 
100 
95 
94 
97 



96 
101 

97 
100 



2.61 1 1,2, 17, ! 90 

1^,20 ! 
I 7,21 95 



17, 31 



102 
78 



13 
7, 14 



100 6,7,10,29 
99 19,20,31 



Deg. 
52 
52 
54 
53 
44 
52 
56 
48 



63 
63 
50 
62 
51 
60 
60 



47 

59 



57 
54 



59 
50 



53 
57 
56 
GO 



66 

GO 



01 
51 



60 
56 
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stations in StateB 
and TerritoricB. 



MAINE. 



Steuben 

Lee 

West Waterville . . 

Gardiner 

Standish 

Rumford Point 

Cornish 

Cornishvillo 



Averages 

NEW HAMPSHIRE. 



Portsmouth 

Stratford 

North Barnstead . 
Claremont 



Averages. 



SEPTEMBER. 



19 
5 
4 
4 
6 

6, 29 
5 
20 



Lunenburg 

North Craftsbury. 

Randolph 

Middlebury 



Averages., 



MASSACHUSETTS. 



Kingston . 



Top afield 

Lawrence 

Georgetown 

Newbury , 

Milton 

North Billerica 

West Newton 



New Bedford 

Worcoater 

Men don 

Lunenberg 

Amherst 

Richmond 

Williams College . 



Averages . 



RHODE ISLAND. 

Newport 

CONNECTICUT. 



Pomfret 

Groton 

Columbia . . . 
Middletown . 
Colebrook . . 



Averages - . . 

NEW YORlf. 



Moriches 

South Hartford. 



4,G,7, 
18, 



2,G, 



4, 1& 



18 
17 
17 
17 
17, 18 



17 
18, 2J 



-i-> o 

a 'B 



Deg. 
74 
74 
75 
69 
77 
74 
76 
74 



Date. 



30 

30 
15 
24, 30 
24 

30 
24 
30 

30 
24,30 
iJ4 
24 
28 



24 



Veg. 
30 
34 

35 
38 
36 
30 
34 
33 



Dcg. 
55.5 
55. 1 
58.2 
57. 1 
58.4 
57.6 
57.3 
58.4 



57.2 



59.0 
53.0 
61.0 
58.0 



57.8 



5'). 2 
56. 5 

56.7 



61.7 



61.7 
59.2 



59.3 

59. 6 

60. 2 
6J. 2 

61. G 
61. 2 
GO. 5 
59. 9 
59.9 



58.7 
55. G 
63.8 
6e. 8 
60. G 



60.3 



OS: 3 
GO. 3 



In. 
2. GO 
0. 05 
0. 78 
0. 97 
2. 13 
0.85 
1.26 
0. 92 



1.20 



0. 16 
3. 04 
0.88 
2. 10 



1.55 I 



3. 5G 
].73 
2.45 



0. 50 
0. 82 



0. 50 

1. 'io' 

2. 42 
1.97 
0.90 
0.82 
1. 10 



1.20 



0.77 j 

2.2-2 



17, 18 
19 
19 
19 



18, 19 
19 
18 



19 

19 
19 
19 
18, 19 
19 
10 
18 

19 
18, 19 
18 
19 
18 
18 
18 



61.1 2. .30 I 



19 
20 
18,19 
19 
19 



1.50 i 
1.30 1 



B S3 



24 
24 
23, 24 
24 



24,26 
24 



25, 26 
24, 25 

24 
21 
24 
24 
25 
24 
24 



!4, 25, 26 
24 
24 



25 
13, 23 



S5 



Deg. 

27 
24 
30 
31 
3L 



27 
32 



33 
25 



25 

2:j 

30 



32 
29 
32 
29 
28 
30 



33 
3L 

31 
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St^.tl■;^nH in S rules 
a::d V eniturios. 



SEPTEMBER. 



New York— Cod. 



Troy 

Germantown 

Garrisou'a 

Throw's Neck 

White Plains 

Deaf and Dumb In. 
C-ilumbia College. . 
St. Xavier College. 

Stapleton 

riatbiiah 

Newbuigh 



Minavillrt 

Gouverneur 

North Ila nmond 
South Trentou . . 

Cazenovia 

Oneida 

Houseviile 

Dopauville 

Oswego 

Piilermo 

Kicliols 

Geneva - 

Rf)chester 

Roches terUiiiverhi'y 

Little Genesee 

Friend hip . 

Snspens^iou Eridge 
Buffalo 



17 
5, 17 

, 17, ]y 

]9 
17 
17 



19 

,13, 17, 
18 

, 1 18 
18, '2:3 
J8 

17, 18 
18 

18, £0 
13 

6 

18 
() 

f) 
20 
18, 20 
J8 
]8 
]8 
20 



Averages . 



I 



NEW JERSEY. 



Paterson 

Newark 

New lirunswick. . . 

^J'renton 

Burlington 

Moorestovvii, 

Mount Holly I 

Klvvood ! 

Seaville I 

Dover | 

Haddonfield \ 

Newlii'ld ! 

Greenwich j 

Vineland i 



19 
17 
ly 
19 

, 1 7, 1 9 
17, 19 



Beg. 




b;} 


2i, 30 


90 


84 


30 


84 


30 


80 


30 


8.T 


30 


S3 


30 


84 


30 


83 


29 


80 


30 


76 


30 


83 


J5 


88 


24 


88 


27 


89 


30 


88 


30 


86 


30 


83 


30 


84 


23, 27. .30 


87 


30 


84 


30 


8-3 


27 


85 


30 


85 


30 


86 


30 


86 


30 


89 


27 


87 


30 



Averages - 



PENNSYLVAXIA. | 



Nyces 

Fallsington 

Philadelphia 

Germantown 

Horsham 

Dy berry 

Lehigli IJuiversily 

Whitehall 

Reading 

Parkesville 

Ephrata 

Mount Joy 

Harris burg 

Tioga 



17,18 
19 
19 
4 

17, 19 
18 
19 
19 
19 

5, 6, 19 
19 
19 
19 

17, 18, 20 



24 
24, 27 
24 
15 
27 
30 
27 



27, 30 
27 



30 

!4, 27, 2f 
30 
30 
30 
24 

24, 27 
24 
27 
30 

29, 30 
27 

27,30 
30 



41 



Deg. 
62.1 



CO.O 
67.0 
64.3 
64.2 
64.3 
64.0 



68.1 
62.1 

60.6 
59.6 
57.0 
60.4 
59.9 
60.2 
56.0 
60.0 
60.0 

59. 7 
"19. 1 

61. 9 
60.5 

60. 5 
51.4 
5H. L 
60.7 

62. 1 



60.8 



65.3 
64.3 
64.4 

65.0 
65. I 
65.6 
65.3 



64.3 
62.4 
67.9 



66.8 
66.7 



61.0 
65.3 
67.8 
67.2 

64. I 
59. 1 
62.9 
63. 1 

65. 0 
66.7 
68.4 
67.3 
66.8 
64.3 



Dt:te. 



In. 
0. 15 



2. 84 



1.08 
1.87 



2. 76 

1. 10 
5. 18 

5*67 
2.48 
0. 57 

2. 19 
2. 30 
2. 69 
0. 09 
2. 28 
2. 28 
2.02 
2.81 
1.90 
2. 35 



2. 11 



0. 57 
1.23 
0. 34 
3. 47 
1.40 
J. 31 



2. 00 
0.01 

3. 04 



1.40 
2. 35 



0.40 
1.20 
1.85 



1.59 
1. 25 



2. 47 
1. 30 



18 
19 
18 
19 
19 
19 
19 
19 
o 

2, 19 
18 

20 
21 
18 
21 
20 
20 
20 
21 
17 
20 
19 
20 
19, 20 
19, 20 
20 



19 
19 
10 
20 
19 
19 

19, 20 
20 

19,20 
19 

19, 20 
20 
J9 
19 



19 
19 
19 
19 
19 
19, 20 
18, 19 
18, 19 
20 
20 
20 
19 
19 



Dcg. 
77 
80 
78 
80 
74 
76 
75 
77 
87 
7*^ 
81 

70 
74 
75 
76 
83 
81 



25 
24, 25 
24 

24, 25, 26 
24 



24 
24 

^4 
24 
23 
1 
8 
26 
1 
1 
4 
26 
27 
8,24 
4,8,25,26 
25 
26, 27 



24 
25 
25 
25, 27 
25, 26 
26 

1, 24, 27 
7,8 
24 
25 




24 

25, 26, 27 
8, 25 

24, 25 
24, 25, 26 
24, 25, 26 

25 

25, 26 
25 
25 

24,26 
25 



El 



Deg. 
32 
33 
33 
40 
37 
3:; 
32 
38 
38 
35 
37 



Dcg. 

51. C 

'52." 6 
56. 0 
52.1 
54.3 
53. 1 
:4.2 
5'/'. 5 
54. 
54.5 

48.2 
46. 6 
47.0 
46.9 
4^". 5 
48.7 
48.2 
49.4 
49.3 
48.2 
49.2 

52. 2 
51.0 
51.0 
47.6 



27 
30 



30 
35 
33 
40 
36 
33 
33 
32 
36 
29 
36 



59. 1 
51.8 



53.7 
53.9 
54.2 
57. 7 
57. 7 
55.5 
55.0 
55.0 
56.6 
52.4 
55.4 



37 

32 I 



20 
38 
39 
34 
34 
22 
29 
28 
33 
33 
36 
32 
37 
20 



48.7 

55. 0 
56.7 

56. 1 

54. 1 
47.8 
52.3 

52. 1 

53. 7 

55. 3 
57.8 

56. i 
55.2 I 
49.7 I 
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Stations in States 
aad Territories. 




Penn. 

Lewisburg 

Ickfaburg 

Grampian Hills 
ConiielUville 
Newcastle 
Ctinousbuig 

Average/, 



"WootVinwn 
CatouKville 
Auuapolis 
St.luigoes 
Emniiusbuvg...' .. 
Mt. St. Mary'ii Coll. 



Surry C. H 
Cape Cbas Lt'hou.sej 
Hewlctt'ti St.viiou.. 
Mount Solon 
Lyneiibiirg 
Snovvville 



Opelika 
Carlowville . . 
Moulton 
Prairiu Bluff 

Greene 8 j)rings 15 

Fi^h River ;10, 20, '2i 

AverL'.gea 



44 64.6 




4:3 64.3 


2 87 


41 59. 7 


1.41 


4U 1 68.8 




45 ! 64. 6 


1.38 


48 i m. 4 


1.45 




1.7B 
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StationB in States 
and Territories. 



SEPTEMBER. 



Date. 



si 
S 



05 

a 



Date. 



S5 
Q 



JacksonvUk .. 
Fort Orange .. 

Areragea ■ 



3, 10 
3 



73 



Dtg. 
80.8 
80.4 



Jti. 
14.60 



80.6 



CJolumbia - 

Waco 

Austin — 
OUmer.... 



9.16 
15 
30 



79.6 
78.4 



5.64 
1.80 
6.41 



Averages . . 

LOUISIANA. 

fienton 



79.3 



MISSISSIPPI. 
Qfenada 



Fayett«.. 



15,19 



14,15,17. 
18. 19, 27 
2 
20 



87 



90 



77.8 



73.5 
74. 1 



2. 55 



Arerftges . . 

TENNESSXE. 

TuBculutn College - 
Lookout Mountain. 

Glarkuville 

Franklin 

HeinpluB 



73.8 



2.55 



19 
20 
19 
19 
19,20 



30 
30 

11,30 
23 

10, 30 



71.2 
74.0 
71.9 
75.0 
75. 5 



0.55 
0. 00 
2.23 



Averagea . . . 

KENTUCKY. 

Chiles burg 

Lexiugtou 

Danville 

Louis vill« 



17,18 
19 



73,5 



70.4 
69.0 



0.93 



1.17 
0.16 



19,20 



95 



11, 1£ 



1. 00 



Aver9g«8 — 

OHIO. 

Kew Lisbon 

SteubenviUe 

PaiucHvllle 

Milnersville 

Clevelrtud 

Wooster 

Kelley's Island... 

Norwalk 

Carson 

North Fairfield... 

TVilliamsport 

Mahou 

Hillsboro' 

Tohdo 

fowling Green... 

Kenton 

XJrbuoa 

Bethel 

Cincinnati 

Do 

College Hill 



7J.5 



0. 78 



Averages . 



18 
20 
19 
9 
9 
17 
17 

, 16, 18 
16 
17, 18 



30 
30 
27 
27, 70 
11,30 
30 
30 
30 
30 



66.3 



63,8 
65.0 
63.7 
68.7 
60.8 
67.7 
66.5 
71.5 



17 
20 
5 

16,18 
19 
19 
19 
19 

19, 20 
19 



89 
88 
88 
96 
100 
91 
93 
93 
94 
97 



30 
30 
27 
27 
10, 30 
30 
30 
30 
11 
30 



64.4 

67. ! 

62. 4 
63.7 
73. 7 

68. 1 
6j^.O 
70.5 
74.4 
1-2, 1 

67.7 



0. 21 
0. 30 
1.88 
0. 53 
1.38 



0. 84 
0. )8 
0.24 



0. 61 
U. 30 
2. (-0 
2. 50 
2. CO 
0.32 
0. 50 
0. 47 
0. 65 



2, 12 
1,3 



85 



1. 3, 4, 5 
4 
4 

14, 21 



4 

3 
2,3 
3 
3 



19, 20, 21 



19 
18 
19 
19 
20 
19,2l> 



18 
27 

18, 19 

2 

19, 23 
18 
IS^ 

18, 1» 
2 

le, 20 

2,18 
2 



31 
So, 3] 



Dag. 
28 
58 



48 
43 
45 
34 



86 



90 



31 



38 



33 



28 
42 



33 
34 
33 
31 
33 



34 
34 
36 
28 



25 



35 
22 
32 
29 
38 
28 



24, 30 
7 
24 
30 
24 
24 
24 
24 
24 
30 
30 
30 



30 
29 
26 
33 
30 
22 
39 
30 
32 
35 
44 
35 
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Stations in states \ 
and Territories, i 



MICHIGAN. 



Monroe City 

State Agr'I College. 

Litchfield 

Grand Rapids 

North port , 

Otsego 

Copper Falls 

Ontonagon 



Averages ■ 



INDIANA. 



Hlchmoud 

Aurora 

Vevay 

Muucie 

Spiceland 

Columbia City 

Indianapolis 

Merom 

New Harmony 



Averages . 



ILLINOIS. 



Chicago 

Near Chicago. 

Golconda 

Aurora 

Sandwich 

Ottawa 

Winnebago 

Rochelle 

Wyanet 

Tiskilwa 

Hennepin 

^imira 

PeorLa 

Springfield.... 

Loami 

Dubois 

Nashville 

^'^aterloo 

South Pass 

Galesburg 

Manchester 

Mt. Sterling. ., 

Andalusia 

Augusta 



Averages.. 



Date. 



17 
17 

16, 17 
17 
16 
19 
16 

16, 17 



17,19 
19 
19 

17,19 
19 

16,17 
19 
25 
19 



WISCONSIN. 

Manitowoc 

Plymouth 

Milwaukee 

Do 

Appleton 

Geneva 

Delavan 

Waupacca 

Embarrass 



]4,9 
18 

9,19 
19 
19 

i, 17, 19 
17 
lk"» 



S 



Deg. 
94 
87 
87 
91 
86 
92 
78 
80 



24 
17 
17 
17 
6, 16, 17 
17 
19 
17 
17 



Date. 



11, 30 
30 
22 
3') 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 



11 
10,30 
30 
30 
11 
30 
30 
30 



63 

I 



38 
27 
36 
36 
42 
40 
30 
36 



Deg. 
65.7 
56.6 
61.9 
64.7 
60.0 
64.0 
53.2 
56.4 



60.3 



65.9 
71.8 
74.0 
67.2 
(57.5 
62.6 
67.2 
69.6 
71.8 



8.6 



67.9 
67.6 
75.7 
63.2 
63. 6 
67.5 
63.4 
64.0 
68.0 
64.2 
67.0 
65.7 
68.1 
67.3 
69.2 



73. 1 
75.8 
72.5 
65.6 
70.3 
70.2 
66. 4 
69.1 



68.1 



59.6 
60.0 
62.1 
61.8 
63.8 
58.6 
62.0 
60.7 
58.3 



1.41 
1. 73 



3.81 



0.17 
0. 88 
0. 77 
0.25 
0. 50 



0.34 
2. 70 
0, 65 



0.78 



0.94 
0. 50 
0.00 



2. 85 
5. 60 
1.46 
1. 84 



2,18 
2 

2, 20 
2 
o 

17, 18 
1 



0.57 


19 




19 


0.60 


3, 20 


2. 54 


19 


1.80 


18 


0. 11 


19 


1. 53 


19 




18, 19, 20 


1.30 


18 




18, 19 




19, 20 


0.82 


18,19 


0.60 


19 




18 




18 




18 



19 
18, 19 
16, 18, 19 
18 
18 



2.08 



16 
18 
16,19 



17 

19 
18,19 
20 
20 



a 

fi 



Deg. 

86 
79 
82 
84 
80 
84 
75 
76 



23 
24 
24 
23, 24 
23 
23 

3, 19, 22 
3, 4, 22 



30 
30 
30 
24 
24 
23, 24 
23, 30 
23 
24 
24 
24 
23, 24 
24 
24 
24 
31 



30 



29, 30 
28,29 
29 
23 
29 



23, 29, 31 
24 
29, 30 



e 

^ III 
a 



Deg. 
36 
22 
31 
28 
32 
32 
32 
32 



Deg. 
55. 9 
50.7 
52.5 
52.8 
51.6 
54.0 
45.5 
47.2 

51.3 



52.0 
53.8 
57.9 
54.4 
54. 1 
49.5 
53.4 
54.8 
50.7 

53.4 



32 
35 
28 
26 
24 
34 
27 
25 
28 
28 
28 
31 
30 
26 
28 
26 



57.8 
56.8 
55.9 
52.4 
51.4 
54.5 
52.4 
51.0 
55. 1 
52. 1 
56.0 
52.9 
55.3 
56.2 
55.6 
58.5 



35 



61.6 



32 
,32 
32 
32 
34 



34 
29 
3d 



53. I 
57.6 
57.2 
,55.4 
56.5 

55.3 



50.6 
48.1 
52.1 



38 
28 
26 
30 
26 



.^8.0 
51.4 
51.0 
50. 1 
47.5 
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stations in States 
and Territories. 



SEPTEMBER. 



Date. 



WISCOMSIN— Con. 



Rocky Run. 
Edgerton — 

Baraboo 

New Lisbon. 



Averages . . 

MINNESOTA. 



Beavffr Bay 

Grand Portage. 

St. Paul 

Minneapolis 

Sibley 

New Ulm' 



Averages . 



IOWA. 



Clinton 

Davenport 

Dubuque 

Mont ice lie 

Fort Madison.. . 

Guttenberg 

Ceres 

Mount Vernon . 

Iowa City 

Independence . . 
Near Independence 

Waterloo 

Marble Rock... 
Iowa Falls 



Algona 

Do 

Dakota 

Fort Dodge . 
Fontanelle . . 
Logan 



Averages . 



16,17 
28 
19 



17 
16, 17 
16 
16 
17 
15, 17 
16 
16, 17 
16, 17 
15, 16 



16, 17 
16 

15, 16, 17 
18, 19 
28 
16, 28 
15, 16, if 
16 
16 
15, 16 



MISSOURI. 



I 



Deg. 
88 
98 
98 



24, 29 
14 
9 
9 

1, 9, 10 
5 



30 
30 
30 
30 
30 
10, 30 
30 
30 
30 
30 



10 
10,30 
10 

9, 26, 29 
26, 30 
6 
9 

10 
10 



St. Louis 

St. Louis Univertj'y 

Allenton 

Rolla 

Hermitage 

Harrison ville 

Oregon 



Averages . 



KANSAS. 



Leavenworth 

Olatha 

Baxter Springs 

Atchison 

Holton 

State Agr. College. 
Council Grove 

Averages 



J9 
19 
14, 19 
4 

29 



8 
18 
13, 14 



8,15 
8 



91 
92 
100 
91 
99 
96 
91 



30 
30 
11,30 
11 
30 
11 

, 10, 21 



30 
10,22 
10 
10 
6 
21 
10 



33 
38 
35 



Deg. 
62.4 
63.3 
67.0 



61.6 



54.5 
51.6 
57.4 
60.5 
60.7 
64.4 



58.2 



69.4 
64.9 
64.8 

63.7 
67.0 
61. 1 
64.6 
63.8 
66.8 
58.6 



63.0 
62.0 
63.2 

61.1 
62.0 
61.4 
63.2 
63.9 
65.0 



63.7 



71.7 
71.7 
69.2 
61.3 
71.5 
67. 1 
68.3 



68.7 



67.2 
68.4 
73.9 
69. 1 

69.4 
68.3 
69. 1 

69.3 



In. 
2. 84 



1.00 



9. 39 



5. 71 
5.59 
1. 61 
3. 61 



5.18 



L 85 
9. 06 
3.58 
2. 18 
1. 73 



4.62 
3. CO 



2.43 
4.13 
I. 40 



3. 40 



0. 28 
0.28 
0. 52 
0. 26 
0. 13 
5. 23 
3. 20 



1.41 



L75 
1. 80 
0.10 
L 75 



3.49 
2.35 



1.87 



OQTOBER. 



Date. 



18 
19, 20 

16 
18, 20 



18 



15 
15 
19 
15, 19 



15, 19, 20 
18. 19 
19 
39 
18 
19 
20 
19 
18 
1,19 
18 
19 
19 
16 

18 
19 
18, 19 
18,19 
1 
7 



6 

65 



Deg. 
79 
82 
80 
80 



64 



89 
100 
92 
93 
84 
91 



23 
23 
30,31 
22 



23 



31 
26, 31 
31 
31 



30 
29 
30 
31 
23,31 
' 23 
30,31 
30,31 
13 
31 
30 
31 
31 
29, 31 

23 
31 

23,31 
23 
31 

23, 30 



30,31 
31 
31 
29 
30 
30 



J^eg. 
24 
26 
30 
30 



25 



Deg. 
50.3 
50.7 
52.2 
50.5 

51.0 



43.6 



30 
34 

28 
24 
32 
20 
28 
31 
32 
23 
21 
26 
26 
28 

25 
54 
27 
29 
29 
28 



47.3 
47.9 
48.5 
51.0 

47.7 



56.2 
53.1 
51.9 
51.2 
55.1 
49.6 
53.2 
54.2 
.54.5 
50.4 
51.1 
57.0 
52.1 
51.9 

49.5 
50.6 
50.2 
51.3 
52.2 
60.0 

52.8 



26 
26 
18 
29 
28 
29 
24 



58.3 
56. 1 
55.4 
58.0 
56.4 
56.8 

56.8 



56.4 
55.6 
63.3 
56.7 
54.2 
57.5 
5g.l 

, 57.4 



462 AGRICULTURAL : REPORT. 



Meteorology eflBQl — Continued. 





SEPTEMBER. 


OCTOBER. 






















e3 




i 






u 




u 




o 










a 




Statioos in Stntce 




B 




B 


« 


w 

•a 




B 




S 


1 




uid Territori€8» 












*- 












ormelte 




Date. 


S 


Date. 


bB 

V 

B 


1 


1 

o 


Date. 


sB 

S 


Date. 


B 2 

e 


1 temj 










'5 


1 


.s 


































a 


a; 








1 


















% 


I 


NEBRASKA. 


























El^boni 








Dog. 


Beg. 


In. 








Deg. 


Deg. 


In. 


16 


y3 


6,10 


46 


66.3 




19 




30 


26 


52. 9 






]6 


93 


6 


46 


66. 1 


1. 82 


1 


86 


30 


27 


52.5 


1.07 




12 


95 


9 


41 


66.5 


1.55 


16 


87 


22,23 


22 


5±2 


1.05 
















19 


85 


30 


30 


55.3 


0.75 


























66.3 


1. 69 










53.2 


0.96 




















UTAH TERRITORY. 


























Great SaltLukeCity 


4,6 


86 


16, 17, 20 


44 


67.4 


1.07 


14 


78 


30.31 


34 


56.4 


X.41 




3,4 


88 


17 


35 


65. 0 




7 


86 


10 


26 


50. 1 




























66. 2 


1. L7 










53.3 


" 1.41 


CALIFORNIA. 




























20 


86 


5,16, 13, 


53 


60.2 


0.03 


10 


77 


22 


47 


57.9 


0.53 








29, 30 




















Monterey 


21 


95 


21, 28 


46 


61.3 


0.09 


11 


84 


24 


37 


5fl.2 


0.71 




9,21 


90 


IB, 27, 28 


58 


70. 1 












































63.9 


0. 06 










™, 
57. J 


ao 
























ORKOON. 




























1 


98 


7 


42 


61.5 


2. 10 
















1 


94 


7 


40 


11,13 


72 


22 


24 






















WASHINGTON TER. 


























PortrTowniBnd . . . 


2 


81 


7 


46 


57.0 


0.60 


10 


64 


27 


32 


49.0 


a98 




NOVEMBER. 


DECEMBER. 


MAINE. 


























Steuben . . 


4 


56 


20 


7 


34.4 


4. 29 


27 


44 


20 


—16 


17.3 


6.10 
















28 


36 


10 


—20 


9.5 


1.80 


Wetft Waterville .. 


11 


54 


19 


10 


32.6 


2. 05 


26 


44 


12 


— 7 


16.4 


1.75 




2 


59 


19 


12 


34.5 


2.85 


26 


44 


11 


— 7 


18.6 


1.80 


StandiBh 


10 


60 


19 


4 


32.6 


2.30 


26 


43 


9 


— 5 


17.8 


1. 49 




10 


61 


19, 30 


8 


32.2 


2. 84 


26 


43 


12 


— 9 


16.4 


3. 30 


CoruishvUle 


2, 10 


59 


19 


10 


33.0 


2.55 


26 


41 


9 


— 8 


17.0 


2.18 












33.2 


2.81 










16.1 


2.64 


NEW UAMP6HIRE. 




























2 


65 


19 


13 


36.0 


2. 60 
















2,10 


60 


30 


0 


28. C 


3. 11 


27 


39 


12 


—22 


9.5 


2.75 


K6rth BamBtead . . 


10 


62 


19, 30 


12 


37. 1 


2.41 


26 


46 


9 


— 5 


20.0 


1, 49 




11 


65 


19 


4 


34.8 


2. 42 








































34. 1 


2. 64 










14.8 


2.12 


VERMONT, 




























10 


58 


30 


1 


30.1 


2. 50 


26,27 


40 


19 


—25 


9.8 


1.78 


North Craftfibury. . 


2, 10 


56 


7 


3 


29.2 


2. 22 


26 


40 


12 


— 14 


15.8 


2.83 




o 


60 


19 


1 


31.9 


1. 22 


26 


42 


11 


—16 


15.0 


1. 11 


Middlebury 


10 


62 


30 


7 


34.6 


1. 18 


26 


44 


12, 13 


—13 


13.0 


1.21 












31.5 


1.78 










13.4 


1.73 
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StationB in States 
and TerritorieK. 



MASSACHUSKTT3. 



NOVE.MHKn. 



DECEMBER 



Kingston 

To[»Htiel.l I 

Lawrence. . i 

Georgetown I 

Kewbury | 

Milton i 

Nonii Billerica ' 

■VV«fst Nt^wtnn .... I 

Kew Bedlord j 

WorfesTer \ 

IMeiidon ! 

Lunt Dl)nrg | 

Amherst i 

Riclimond ! 

Williams College . . \ 



Averages . 



RHODK ISLAND. 



Newport. 



CONNECTICUT. 



P6tnl'ret 

Gi'oton . .. .. 
Cokinibia . . . 
Middletfiwn . 
Colebrook .. 



Averages . 



NEW YORK. 



M<"' riches 

Souih Iltu-tford . 

Troy 

Oennantown... 

Garri. soil's 

Tlirog's Neck . . 
"VVhite PiaiciH. . . 
Deaf& Dninblnst'n 
Colunibia C' liege 
St. Xaviei 'sCoik'ge 

StapU^ton 

FlatbuMb 

New burgh 

Minaville 

GoLiverneur 

North Hanimoud 
South Trenton . . 

Cazui ovia 

Oneidii 

Houseville 



Depauville - 

Th.re a 

O.^wi-ro ! 

Piib riiio I 

Nil ho] 9 j 

Geneva ] 

K< cheater Unive'ty 
liii iie Genesee . 
Fri T'dtihip .... 
Buffalo , 



!) 
10 
9 
9 
9 
10 
10 
2, 10 
3 

2. 10 



Averages . 



J, 11 

2, 10 
10 
9 

2 
9 

9 



a 5 



09 
fi8 
6() 
68 
63 
67 
67 
67 
64 

m 

71 
62 
72 
71 
64 
62 
71 
6:J 
66 
GO 



19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19, 3;j 
18 
30 



30 
19 
18 
18, :iO 
18, 30 



19 

30 
18 
30 
30 

19, 30 
19 
30 
30 
19 
30 
30 
30 
18 
19 
18 
18 
18 

18, 19 

19 
18 

30 
18 
18, 30 
30 
30 
33 
30 
30 



3.80 



15 40.0 3. M 



1. 96 

2. 19 



40. 3 I 2. i 1 



Date. I s ; 



26, 28 
20 

27, 28 



Peg. 

oO 
47 
50 
50 
43 
47 
48 
50 
51 
51 
46 
45 
46 
44 
46 




4.28 i 


26 


46 


2. 12 1 




51 




£6 


54 


2. 75 ! 


26 


53 


i 


27 


44 



26 
26 
7, 28 
' 26 
26, 27 



19 
0,11 
9 
JO 

9 

9, 19 
11 
IL 
9 
14 
9 
9 
14 
14 
14 



5 

1-2 

i — u 

I 0 



— 3 

— 8 

— 3 
—12 

— 11 



Deg. 
27. 8 
2 ".. 9 
22. 9 

23! 0 

22. 3 

22. 9 
22! 7 
20 1 
26. 9 

23. 0 
21.0 

20. 7 
22. 6 
19. 6 

21. 3 

22. 8 



13 
13 
13, 14 
13 
12 



0 
2 

o 

1 

—11 



0 

—11 



13 




13 




14 




14 


-20 


19 


— 19 


12, 13 




14 




13 




14 


=11 


12, ] 3, 


—14 


19 




12 


-11 


19 


20 


14 


—10 


14 


—24 


13 


—17 


13 


— 4 


14 


—18 


14 









22. 0 
24. 7 
21.7 
24. 4 
19. 1 



23. 0 



31. 0 
19. 7 
23. 3 



25.0 
28. 0 
21. 6 
28. 0 
29.0 



30.2 
29. 8 
27. 0 
13.4 
14. 8 
10. 8 
16. 9 

20. 0 

21. 7 
16.4 

18. 6 



23. 4 
19. 3 

24. 1 
24. 7 



23. 9 
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Stations in States I 
and Territories. ! 



NEW JERSEY. 



Patersou 

Newark 

New Brunswick. 

Trenton 

Burlington 

Moorestown 

Mount Holly 

Elwood 

Seaville 



Dover 

Haddonfield.. 

Newfield 

Greenwich - . 
Vineland 



Averages . 



PENNSYLVANIA. 

Nyces 

Fallaington 

Philadelphia 

Germ an town 

Horsham 

Dy berry 

Leliigh University. 

Whitehall 

Reading 

Parkesvilie 

Ephrata 

Mount Joy 

Harribburg 

Tioga 

Lewitiburg 

Ickesburg 

Grampian Hills - . 

Franklin 

Connellsville . . . . , 

Beaver 

New Castle 

CoDOusburg 



9 
9 
2 

9,10 
o 

9 
9 
9 

2, 3, 9, 
10,11 
10 

9 
9 
9 
9 



2 

9 
10 
9 

2,8 
9 
9 
9 
9 
9 



Averages . 



MARYLAND. 

Woodlawn j 

Caiousville ' 

Annapolis j 

St. Inigoes 

Emmittsburg | 

Mt.St.Mary'bCol'gc 



Averages 

VIRGINIA. 

Surry Courthouse . 
C.Cha's Ligbthousej 

Lyuchbuig 

Snowviile I 



a 



NOVEMBER. 



68 
68 
68 
66 
66 
70 
71 
72 
68 

63 
72 
75 
72 
77 



Averages 

WEST VIRGINIA. 

Romney 

Graltoa 



19 
19 
19 
19 
19 
19 
19 
19 
20 

19, 30 
19 
19 
19 
19 



30 
19 
19 
19 
19 
30 
19, 20, 30 
20 
30 
30 
30 



30 
20 
18, 30 



8 I 

8 i 



78 I 
75 I 



Beg. 
16 
J9 
10 
27 
21 
18 
21 
14 
26 

19 
23 
15 
19 
16 



'Deg. 
4-2.4 
43.4 
42.7 
47.7 
46.7 
44.9 
46.1 
45.4 
46.3 

41.5 
45.6 
46.6 
46.8 
45.7 



45.2 



38.6 
44.7 
47.0 
49.9 
44.3 
37.2 
43.1 
42.4 
45.4 
45.2 
47.2 



44.4 
42.9 
41.0 



36.6 
40.6 
43.1 
43.2 
45.8 
42.4 



In. 
2. 75 
1.95 
1.68 
2. 33 
2. 70 
2. 25 



L15 
2. 38 



1.24 
1.49 



2. 10 
1.90 
2. 54 



2. 30 
1.30 



1.07 
0. 57 



0. 89 
1.33 
1.40 



1. 40 



1. 19 



Date. 



43.3 I 1.60 



45.8 
45.2 
48.4 



!. 37 



44.9 
43. 3 1. 18 



47.5 
47.9 



26 
27 
26, 28 
26 



26, 27 
26 
26 
27 
26 
28 
27 
27 
27 
27 
27 

22, 25, 27 
27 
27 



45.5 


1.96 


52.3 




52.5 


2. 78 


51.4 




42.6 


2. 75 


49. 7 j 2. 77 



a 3 
a 



DECEMBER. 



Dcg. 
51 
50 
49 
52 
55 
54 
54 



12,13 
14 
13 
13 
14 
14 
14 



13 
14 
13, 14 
13, 14 
13, 19 



12,13 
13, 14 
13, 14 

13 
14,19 

14 



Dcg. 
5 

2 

7 
8 

10 
8 

10 



1 
9 
11 
13 
10 



10 
7 
6 

-27 
0 

- 7 

1 
5 
4 
3 
4 

-14 
-23 
-14 

- 6 
-10 

- 9 
o 

1 

-15 



6 
6 
14 
13 
10 
9 



18 

20 
19 
6 
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NOVEMBKR. 



DECEMBER. 



Stations in States | 
and Territories. I 



Virg'a — Con. i 

i 

Ca'o(>jl Court House' 
Averages . 



I 



NORTH CAROLINA. 



(roldsboro' . . 

I'aleigh 

Oxford 

Albeinarlo . . 
Statfsville . . 
Aslieviile . 



1 



Averages 

SOUTH CAROLINA. 

Afeen 

Gowdysvile 



Averages . . 

ALABAMA. 



Opelika 

Carlowvillo . . . 

Moulton 

Prairie Blnff.. 
Green Spring. 
Fibh River 



Averages . 
FLORIDA. 



Jacksonville . 
Port Orange . 

Gordon 

Lake City .. . 



Averages - 
TEXAS. 



Columbia . 

Waco 

An-stin 

Gitmer 



Averages . . . 

LOUISIANA. 



3, iO 

a 

2, 3, i) 

n 
:{ 

3 



rientnn 

Kew Orleans., 



Averages . . . 
Mississjri'i. 



Grcnjula . 
F.iyette . 
Naicbez. . 



Averages |. 

TENNESSEE. j 
Tusculum College. I 

30 



Dcg. ! 
f)8 ; 



Beg. 
19 





G 


31 


74 


30 


25 


70 


13, 2:) 


30 


80 


f) 


22 


70 


G, 20 


24 




30 


17 



i 33 
G, 13, 30 



30 
30 I 
30 

30 I 

30 I 
30 I 



13, 30 42 
J3 4G 
13 38 



73 



T)r.sr. \ I v. 

4G.^) n.Go i 



.55. 3 
48. 1 
50. 3 
51.4 
4.5. n 
47.8 



2.35 
2. 70 
2. 50 
1.92 
0. 50 



49. i 



50. 9 
53. 9 



2.61 



52.8 , 
57.3 ! 
5 J. 9 ! 
58.0 I 
5G. 2 I 
GO. 9 I 



3.87 i 
2. 50 



3. 83 I 
2.5^ i 



G4. 2 
C7. 9 
64.0 



G2. 1 

2 

59. 4 

68. 5 



57.3 

'11111' 
57. 3 I 



3. 19 
]. 10 

2.98 





c; 








o 








% o 






DatG. 




Date. 






















Dcg. 




Dcg. 


2-7 


74 


1 


14 


28 


75 


14 


19 


28 




14, IG 


37 


28 


Gfi 


34 


14 


28 


76 


9 


13 


28 


68 


1, 9 


12 


27, 23 


C7 


13 


13 



63.8 
415.9 
57. 9 


1 

1 




5. 53 1 


56. 5 




42.2 


i 
1 

1 



27 
C,2'B 



27 
6,7 
0,28 



26 
4,27 



27 
G, 17 



:;9.4 



In. 
4.60 



36.4 I 4.05 



'15. 0 ! 

41.7 ! 
39.0 i 
43.3 I 

38.8 I 
41. 1 . 



2. 75 
2. 95 
4.00 
5.40 
2. 50 



13 ; 28 j 49.9 
1 i 21 49.2 : 

49. 6 i 



31 i 
31 ! 



81 



52.6 i 

56. 3 j 3. 80 

47.7 i 3.35 



2. 41 
2.20 



2. 94 



60. 1 i 0, 93 

64.8 i 

59.5 I 

57.8 ; 

GO. 6 i 0.93 



65. 7 i 2. 36 
61. 7 I 2 30 
61.2 I 1,80 
58.9 ■■ 



61.9 I 2. 15 



31 
31 



30 I 58.7 ' 
42 61.2 , 



- 1 60. 0 ; I. 80 



13 
31 
31 



55. 8 
49. 1 
60. 9 



13 i 15 I 42.0 j. 
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stations in States 
and Territories. 



TENyESEEE—Con. 

Lookout Mountain 

Clarksville ... 

Naahville 

Franklin , 

MeinphiB 



Averages . 



CMesburg . 
Lexington.. 
Danville ... 
Louisville.. 



Averages . 
OHIO. 



New Lisbon 

Steubenville 

Do 

Painesville 

MilnerHville 

Clevelund 

WoOHlbF 

Kelie.y'u Island 

Norwalk 

CarMon 

Norib Fairfield 

Willi^iniBporl 

Marion. 

Hillsboro' 

Tolttdo. 

Bowling Green 

Keuron , 

IJrbana Univeraity 

Bethel 

Cinciuuati 

Do 

CoUego Hill 



Avcragea . 



Monroe City 

Alpena 

State Agric'l Coll. . 

LitchtieM 

Graiiti llapida.. 

North port 

Ott*fgo- 

Holland 

Copper Faila... 
Ontonagon 



Averages . . 
INDIANA. 

Richmond..--.. 

Aurora — . 

Veviiy 

Muncie . . 

SpicelaDd 

Columbia City . 
IndianapoUa ... 



1 

8, 25 



1,2 
2,8 
3 



8 

1,3,8 
1,8 
8 
24 
1 
1 
7 



a 



NOVEJIBER. 



Date. 



74 
75 
71 
80 
77 



30 



30 
30 
30 
30 
30 
30 
29 
29, 30 



Beg. 
12 
15 
18 
16 
18 



10 



52.6 
49.6 
48.2 
50.7 
53.0 



49.4 



46.5 
42.0 
51. 1 
47.7 



46.8 



42.1 
44.7 

44. 5 
43.3 
37.6 
43.6 
43.9 
44,9 
44.2 
45.7 
44.9 
43. 7 
41.7 
44.7 
43. 4 
44.0 
49.0 

45. 1 
42.8 
45.0 
50.3 
45.5 



44.4 



43.3 



40.4 
40.5 
41. 5 

39.7 
45.4 
44. 1 
29. 3 
34. 6 

39. 9 



42.2 
43. 7 
47. 0 
44.0 
43.9 
40.3 
43.2 



In. 
5." 94 



3. 59 



4. 77 



3.01 
4. 35 

3. ,52 

4. 56 



3. 86 



1. 15 
1.33 



2. 43 
0. 93 
2.87 



1.31 
1.20 
2. 18 
1.75 
4. 11 
2. 67 
2. 74 
2. 00 
2.71 
5.91 
2. 14 
2. 50 
2. 20 

2. 66 

3. 63 



2. 43 



1.77 
3. 30 



3. 14 
2. 10 



2. 63 

3. 40 
3. 50 

2." 35 
3.38 
2. 78 



DECEMBER. 



Date. 



25, 27 
27 



27 
27 
25, 27 
27 
27 
25 



27 
27 
27 
27 
27 
27 
6, 27 
2'< 
27 
25 
27 
27 



25 



27 

27 
25,27 

27 
25, 26 

27 



70 
73 
68 
70 
76 



13 
13 
13 
14 

13, 19, 31 



13 
1,13 
9, 13 

13 



13 
13,14 



19 
13 
13 
13 
13 
19 
7, 30 
13 
13 
13 
13 
13 



Beg. 
18 
21 
24 
25 
26 



32. 


0 


9.04 


27. 


8 


4. 10 


30. 


7 


3. 83 


28. 


3 


3. 28 


29. 


7 


2. 55 


37. 


3 


5.06 


28. 


6 


4.09 


31. 


5 


5. 50 


32. 


8 


3. G7 


37. 


4 


3.66 


3.3. 


6 


5. 40 


31. 3 


4. 15 



o 

'23. 8 


0. 


58 


30. 0 






27.7 


2. 


24 


is. i 
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stations In States 
and Territories. 



NOVEMBER. 



DECEMBER. 



Date. 



a 

^ 6 
I" 



Date. 



Indiana— Cont'd. 



Merom 

New Harmony .. 



Averages . . 
ILLINOIS. 



Chicago 

Near Chicago. 
Ridge Faj in. .. 

Golcouda 

Auroi-a 

Sandwich 

Ottawa 

Winnebago 

Rochelle 

"Wyanet 

Tiskil wa 

Heunepia 

Elniira 

Peoria 

Springfield 

Dubois 

Waterloo 

Galeshurg 

Maiicljfster . . . 
Ml. Sierling. .. 

Andalutiia 

Augusta 



Be?. 
68 
73 



30 
29, 30 



3 
11 



Averages . 



WISCONSIN, 



Manitowoc , 

PJymonlh , 

Jjlilwankee 

Appieton 

Appleton Univer'y 

Geneva 

Delavan , 

Waiipacca ... 

EnibarraHS j 

Rocky Run I 

Edgertou i 

Baraboo ] 

New Lisbon I 

GaJesville | 



3 

1,S 
1 
17 

1, 7 
1 
I 

8 

1 

1,8 



Averages., 



Beaver Bay. , 

St. Paul 

Minneapolis. . 

Sibley 

New Ulm 

Averages. . 



CHnion 

Davenport. 
Dubuque . , 



—14 

— 6 

— 6 

— n 



Beg. 
46.0 
43.3 



44.8 
43.1 



45.4 
39.3 
40.0 
42. 1 
40. 1 
39. 0 

43. 9 
42. 1 
4.3.0 
42.4 
44.6 
46.7 
46.3 
50. 5 
42. 6 
45. 6 

45. 4 

44. 2 

46. I 



43. 7 



38.9 
37.0 
40.8 
40, I 
39.5 
40. 1 
39.0 
38. ] 
3^. 7 
38.3 
7 

40. 9 
37. 3 



31.4 
34. 1 
34. 2 

36. 4 

37. 4 



In. 

2. 55 

3. 13 



3. 20 
2. 17 
I. 59 

1. 12 
1.68 

2. '40' 



2. 00 
1. 93 



1.45 
1. 60 



1.F8 
3. 50 
1.53 



J. 74 



2. CO 
]. 50 
1.90 

3. 84 



27 
25, 27 



Beg. 
61 
65 



Dcg. 
7 
15 



24, 25 
25 
23 
25. 
31 

21, 26 
25 
11 
25 
25 



4 

10 

15 
0 

- 5 
7 

- 6 

- 5 
0 

,1 

2 
2 
7 
10 
17 
12 
9 



25 



18 



7, 29, 30 
" 8,23 
23 
7 



0. 49 
0.58 i 
0.66 i 

o.'is'j 



25 
24, 26 
25 
24,25 
24 
24 
26 



\ 9, 25 
25 
26 
9 



! , 



41. 7 
40.2 



4.42 I 
1.38 ' 



50 
45 
42 



23 

23 
31 
18 
23 
23 
23, 30 
30 
30 



2 

- 1 

- 9 
-22 
-I 

- 4 

- 6 
-11 
-16 



-18 
-14 
-16 
-22 
-20 
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NOVEMBER. j 






DECEMDER. 
















¥ 




















6 


stations in States 




S 




ft, 
e 






o 




Oj 




g 








and TerFitoriea. 




o . 






C 








3 . 






6 








Date. 


s| 


Date. 


£ 


5 






Date. 


S 3 

s 


Date. 


5 




Z \ 


r me: 






g 








p 1 














B 












'.9 






.2 




ci 




'5 




s 


■3 
















(§ 














Pi 


Iowa— Contiuued. 
























\ 










Deg. 




Beg. 


JJCg. 


In 




Deg. 




Beg. \ 


Beg. 


In 


Monticello 


1 


08 


30 




3 


37. 3 


0". 90 


2 24 


40 


23 




i i 


21.2 


0.65 


Fort Madison 


1 


ti8 


30 


— 


1 


43. 8 


1. 72 


"'25 


52 








27 2 


1.15 




1, 13 


68 


30 


— 


3 


37. 9 




24 


44 


23 




6 


19. 1 


0. 53 




7, 13 


(16 


29 




2 






2,25 


50 


22 




3 i 


22 5 






1 


76 


30 





1 


40. 2 




24 


42 


23 


— 


2 


22. 3 




Iowa City 


1 




30 




0 


41. 6 


1. 97 


24 


44 


23 


— 


2 ! 


24. 3 


"1.34 


Independence 


1 


69 


30 


— 


3 


37. 6 


0. 20 


25 


44 


23 


— 




19. 3 


0.6J 


Near Independence 


1 


70 


30 




7 


37.4 


0. 30 


25 


41 


23 






20.7 


1. 40 


Waterloo 

Marble Hock 


1, 13,15, 


68 


30 




0 


39. 7 




10 


42 


23 




0 


22. 1 




2i 
1 


69 


30 


— 


6 


40. 6 





25 


43 


30 




5 


20. 7 




lowfi Falls 


8 


C8 


30 


— 


4 


35. 0 


6." 14 


10 


44 


28 




4 


23. 5 


2. 46 




1 


72 


30 




6 


37. 2 




9 


48 


18 




1 1 


18.8 




Do 


\ 


62 


30 


— 


10 


30. 4 


1. 05 


9, 26 


38 


18 




16 


13. 4 


'"i"i6 


Dakota 


1 


72 


30 




5 


37. 5 




9 


47 


18 






19.7 




Fort Dodge 

Boou^boro' 


1 


70 


30 




1 


39. 2 


0.02 


10 


46 


18 




4 


21. 8 


1.32 


7 


71 


30 




o 


39.6 




15 


46 


17,18 




9 


23. 1 


1.20 


Fontanc-Ue 


],7,13 


71 


30 





o 


40. 1 




20 


58 


18 




4 


26. 8 


1.45 




1,7, 13, 


70 


29, 30 




3 


41.5 


0. 10 


10 


54 


18 




3 


26. 2 


0. 80 


































22, 23 


























1.31 


Averages 












39.0 


1.U 












22. 2 
























































Sti TjOuis XJniver'y . 


2 


73 


30 




11 


49. 0 


2. 09 


25 


70 


18 




14 


36. 0 






o 


64 


30 




5 


45. 0 


2. 24 


25 


73 


18 




10 


30. 1 


2! 59 


Holla 




80 


30 





9 


44. 0 


2. C8 


25 


75 


18 




9 


39. 3 


1 44 




o 


80 


30 




8 


45. 5 


1 . 63 


24 


67 


18 




B 


38.6 


0'. 69 


HanLsouville 


2 


76 


30 




8 


46. 1 


0. 86 


26 


64 


18 




7 


34. 5 


0. 99 




1 


77 


30 




3 


46. 0 


0. 40 


16 


72 


18 




5 


34. 0 


1.40 














45. 9 


1. 55 












36. 4 


1, 67 


























KANSAS. 






























Leavenworth 


17 


80 


30 




5 


43. 7 


1. 31 


26 


64 


IB 




6 


34.1 


0. 71 




\ 


76 


29 




4 


45. 0 




26 


66 


18 




8 


29.0 


0. 13 


Baxter Springs 


2 


87 


30 




o 


ims 


J. JO 


26 


76 


31 




10 


42.6 


0. 40 


Atchii-on 


1, 7 


76 


30 




4 


43. 0 


0. 13 


16, 26 


62 


18 




6 


33. 1 


0! 40 




7 


78 


29 




3 


43.5 




16 


72 


18 




4 


33. 1 




Otate Ag, College. . 


2 


96 


29 






45. 1 


"6." 49* 


26 


64 


30 




15 


35. 1 


0. 51 


Council Grove . 




78 


29 




7 


45. 4 


1.30 


16 


67 


18,31 




8 


37.0 


0. 50 














45.2 


1. 11 












34.9 


0. 44 


























NEBRASKA. 































Elkhorn 


7 


76 


29 




1 


40. 9 


0. 05 


10 


58 


18 




- 2 


27. 2 


0. 35 


De Soto 


7 


73 


29 




5 


40.0 


0. ( 3 


5 


55 


18 




- 3 


25. 7 


0. 62 


Glendale 


1 


78 


29 




- 7 


38.9 


0. 05 


10 


68 


17, 18, 30 




2 


27. 7 


0. 85 


D? kot a 


13 


72 


29 




5 


39.7 




15 


50 


18 




- 6 


25! ] 


0.60 














52 


18 




- 4 


29. 0 


0. 80 








































39.9 


0. 04 












26. 9 


0.64 




























UTAH TERRITORT. 




































i 










9 


60 


29 




20 


41. 2 


3. 65 


5 


63 


■ 4 




20 


39. 1 


0. 80 


15 


56 


29 




- 2 


35! 1 


3. 70 
















0. 80 












38.2 


1 3.69 




























CALIFORNIA. 




























i 


San Francisco 


12 


68 


2, 3, 7, 8 




51 


56. I 


3. 38 


4 


6(5 


29 




42 


53.7 


1 10.77 


Monterey 


12 


81 


8 




38 


54.8 


0. 28 


5 


73 


28, 29 




33 


1 54.3 


1 6.71 




1 


73 


29 




40 


56.4 


2. 67 


10 


67 


28 




35 


1 53.9 


; 9.67 






































55.8 


1 2. 11 












j 54.0 


1 9.05 




•i 













METEOROLOGY OF 18(i7. 46 H 

Meteorology of 1^.67 — Continued. 





NOVEMBER. 


DECEMBER. 


Stations in States 
and Territories. 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tcmpera- 
1 ture. 


Mean temperature. 


o 

3J 

h 

u 

a 
"5 
K 




Maximum tempera- 
ture. 




Minimum tempera- 
ture. , 


Mean temperature. 


Rain or melted snow. 


MONTANA TERR'Y. 




Deg. 




Deg. 


Peg. 


In. 




Deg. 




Deg. 


Deg. 


In. 










...... 






14 


58 


17,18 


- 6 


25.2 


6.90 


















OREGON. 








































13 


66 


29 


20 




























WASHINGTON TER. 


























Port Towuuend . . . 


5 


56 


4 


34 


44.3 




4 


52 


27, 28 


26 
a 


41.0 

, 


3.60 



LIST OF DOMTIOJfS TO AGPJCULTUEAL MUSEO?,!. 



Name. 



Residence. 



Articles. 



J. M. Shafier , 
1. S.Diehl. 




W.Watson 

Louis Perrot , 



Brenham, Texas. 
Greenville, Wis . 



W. N. Bjer 

D. & H. Leonard 

B. Pjilmerton 

Dr. H. Erni 

J. PI. Rkhard... 

A. B. Waller 

E. B. C. Lee i Duvall's Bluff, Ark . 

D.L.Perkins I Oakland, Cal. 



Denver, Colorado . 
Burlington, Iowa . 

Etna, Oiiio 

Wasiiington, D. G 

Schuvlkill, Pa 

Newc.'.rk, Del 



B. N. Bugby.-.. 

Griswold & Sons. 
Schell & Krause. 
F. A. Peiley 



G. S. Wagner. 



W. T. Steiger 

Charles Lanman. 



Mrs. L. M. E.Rich. 

S. D.Martin 

P. Pulman 

James Neely 

State Department . . 



H. D. Dunn .... 

Unknown 

Unknown 

J. Pierce 

Miss Rose Speed. 
O. M. Tinkham . . 

C. G. Boerner 

Daniel Tyler 

J. H. Mumford.. 
J. I. Rosenberg. . 
R. W. Scott 



Vilmorin, Andrieux &, Co . 



George Coleman - 
William Clough . 

E.W.Rogers 

B. Snow, jr 



Natoma Vineyard, Cal . 
Salt Spring ValJey, Cal. 

Knight's Ferry, Cal 

Woodbridgc, Cal 



Washington, D. C 



Washington, D. C 
Georgetov/n, D. C. 



-, Texas. 



, X eiUiS 

Clark county, Ky 

Fairfax county, Va 

Buckingham C. H., Ya. 
Washington, D. C 



San Francisco, Cal . 
Marion county, Ohio. 

Corea, Russia 

Washiugtou, D. C . . . 

. Ky 

New York 

-, Ind 



Beaver, Montana Ter. 

I>lason City, Iowa 

Lansing, Minn 

Frankfort, Ky 



Paris, France. 



Washington, D. C ... 

Cincinnati, Ohio 

Whallensburg, N. Y. . 
Fitchburg, Mass 



Skins of pelican, crane, and field 
mice ; insects. 

Six samp'en of petroleum; Angora 
wool, Osborn, Ohio; yarns and 
colors ; Augora stockings ; co- 
coons and eggs of silk- worm, {B. 
mori,) from Angora, Asia Minor. 

Specimens of petnlied wood. 

Skins of birds and animals; wild 
cat ; insects. 

Samples of wheat. 

30 varieties of apples. 

Sovgliura sugar. 

Sorghum sugar. 

Fruits of corn as. 

Fine samples of corn. 

Living scorpions, (three.) 

J09 varieties California vegetable 
seeds in show bottles. 

20 bottles California wines. 
4 bottles California wines. 
4 bottles California wines. 
2 bottles California wines and sam- 
ples of cotton. 

Italian queen bee, worker, and 
drone. 

Very fine com. 

Birch bark from Labrador , pop 
corn ; painting of cotton plant 
blossoms, bolls, leaves, &c. ; 
sword of sword-fish, and various 
specimens of natural history. 

" Careless weed" and Texas cotton 

Large hickory nuts. 

Cotton. 

Liquor made from corn stalks. 
Samples of silk, (Count Bronski,) 

Asclepias from Peru, sent as a 

new vegetable silk. 
Oranges and lemons. 
Samples of wool. 
Cotton and cloth. 

One owl ; shells from marl deposit. 
Skin of Troupial. 
California wines and brandy. 
Castor beans and section of stalk. 
Skin of mountain rat. 
Specimen of naiivc peat. 
Samj)les of rr.crino wool. 
Samples of Angora wool and fleece, 

also improved Kentucky wool. 
10 ca.ses of European cereals, 200 

specimens. 
Foreign chestnuts. 
Eight samples of Gor^^ia. 
Portrait of merino sheep. 
Samples of paper from paim-leaf and 

manilla. 



LIST OF DONATIONS TO AGEICULTURAL MUSEUM. 471 
List of donations to agricultural museum — CoiitiiiueLl. 



Name. 



Mrs. C. A. Meservey- 

Unknown 

Dwinnjit Newton 



Dr.E.H. Clapp... 
Kev. W. 13. Kaber. 
John Steele 



E. M. Whittaker. 

Henry Hilgcrt 

Emma F. Averill , 
A. Pope 



v. Harbaugii . . 
J. Q.A.Warren. 

Miss Dickens. .. 



Plon. A. Dickens 

H. S. Hall 

Edward Dougherty , 
Mrs. J. L. McKeen. 

T. W. Fry 

p. Johnson , 

W. T. Bingham .... 

B. C. Smith , 

D. C. Ireland , 



E.W. Clapp 

Hunt & Gleason. 

E.A.Paul & Co. 

B. H. True 

^aptain Fitch ... 



E.J.Mears ... 
T. T. Wysong . 
J. T. Cox 



Miss i^.ntisell 

Charles II. Dodge. 

L. Luch Co 

Dr. Alvord 

E. C. Mon ison 

R. E. Talbot 



J.Vf. Siagle 

John Sherwood. . 

J. S. Battle 

B. L. Lumsdcn. . 

J. F. Stock 

W. T. Lewis.... 
A. W. Rhodes... 
G. W. At wood . . 



Eesidence. 



Eridgeville, Del 



Eobinscn, 111 

Rome, Peoria co., 111. 
Mechanics burg, Pa . . 
— , Utah 



Washington, D. C, (De- 
partment of Agiioul.) 
Los Lunas, N. Mexico. . 



Beilevue, Neb . 
Cahaba, Ala... 



Washington, D. C 
San Francisco, Cal . 

Washington, D. C 



Washington, D. C 

Putnam, Ohio 

Cameron county, Texas. 

Galveston „. 

Crawfordsville, Ind 

Uniouville, S. C 

Boston, Mass 

Brandon, Vt 

Oregon City 



Marlboro', Md. 
Miami, Fla 



Wilmington, N. C 

Madison, Ga 

United States steamer 
Marblehead. 

Winusboro', S. C 

Bell Air, Md 

Kansas 



Washington, D. C 

Washington, D. C, (De- 
partrnent of Agricul.) 

W^ashington, D. C 

'Washington, D. C 

Four Miie Run, Va 

, Texas , 



New York 

Nolensville, Tenn 

Eatonton, Ga 

Washington, D. C 

Louisville, Miss 

Richmond Factory, Ga. 
St. Augustine, Fla 



Articles. 



Samples of silk, spun, floss, and 

cocoons. 
Hawk. 

Fine Germ.an wool, presented by 
John Brown. 

Cashmere goats' hair. 

Specimens of corn, 

V/heat samples, almonds, and sor- 
ghum sirup. 

Specimens of China grass from IT. 
Bonzano, New Orleans, La. 

Specimens of gold from Canon del 
Agua. 

Shells from Big Muddy. 

Specimen toothache bark, {Aralia 

nudicaidis. ) 
Soap bark, [Quillaya saponaria.) 
Fine photograph of "semi-tropical 

fruits of California." 
Rosin from prairie weed, large acorn 

cup from California, and other 

curiosities. 
Tomahawk from South Sea islands. 
Alcohol from sorghum. 
Flax specimens. 
Texas horned toad, (living.) 
Three varieties of corn. 
Persian tobacco. 
Wool from Sandwich islands. 
Ochre paints. 

Wheat raised by E. B. Llewellen, 
large yield and extra heavy 
weight; salt from Victor Salt 
Works; paper from straw. 

Oyster shell found J 00 feet below 
surface. 

Alligators' eggs ; insects, specimen 
in alcohol, &c.; cotton. 

Specimens of cotton an.d tobacco 

Sample bale of cotton. 

Specimens in alcohol from the trop- 
ics ; three South American birds. 

Egyptian grass. 

Sassafras growth, (freak of nature.) 
Apples, corn, potatoes, grasses, 

weeds, &c., from Neutral Lp.nds; 

gopher and insects. 
Salamander. 

Framed photograph of incects from 

South America. 
Latakia tobacco from Persia. 
Petrified wood. 
Petrified wood. 

Building stone of Texas, and horned 
toads. 

Insects from Virginia. 

Field corn. 

Orinoco tobacco. 

Millet. 

Peanuts. 

Petrified wood. 

Four stalks of cotton with bolls. 
Citron, shaddock, oranges, lemona, 
limes, &c., Florida. 



472 



AGRICUI.TURAI. REPOET. 
List of donations to agricultural museum — Continued. 



Name. 



Dr. Palir.cr. 



Yale Collef^e. . . 
R. T. McLain. 

Louis Prevost . 
W.F.M. Arny. 



Residence. 



G. M. Hagans 

JoliQ York 

J. Hopkinson 

Tbeo. Geunert 

Patterson Brothers . 
G. A. Boardmaa... 



Xew Ilavsu, Conn 

Washington, D. C, (De- 
partment of Agricul.) 

San Jose, Cal 

Abiquin Indian agency.. 
New Mexico 

Morgantown, West Va . 

Washington, D. C 

Edisto Island, S. C 

Chatsworth, III 

Liverpool, England 



B. H. Camp. 



R. J. Meigs 

Hon. G. Vi. M'Lellan, (per 

R. J. Meigs.) 
Al. S. Newton 



John Parker 

Dr. F. V.Hayden.... 
Gen. N. M. Beckwith . 



J. H. Keuling . 



Smithsonian Jnstilution. 

B. Belle Plane 

John.C Menitt 

Mrs. M. Rodgers 

Conrad BiisU 

J. C. Weeks 

Hewes &l Warner 



W. W. Crane 

Prof. Townend Glover . 



W. H. Hunt 

R. M. Dyer 

Unknown 

Ellen C. Long 

CP. Waller 

G. W. Sylvester 

Char 1 wood & Cummins. 

J. C. Ke/:er 

Alien Ciocker 

Rev. R. WiUiamson ... 
F. Pech 



S. P. Keller . 



Washington, D. C , 

W^ashiogton, D. C . 
Washington , D. C . 



Washington, D. C, (De- 
partment of Agricul.) 

Roxbury, Mass 

Pawnee reservations ... 



Washington, D. C 



Washington, D. C 

Jackson, La 

Farmington, N, Y 

East Bethany, N. Y. .. 
Barbour county, Ala ,. 

Napoleon, Mich 

Baltimore, Md 



Brooklyn, N Y 

Washington, D, C, (De- 
partuient of Agricul.) 

Miami, Fla 

Pig River, Va 



Tallahasse, Fla 

Rolla, Mo 

iielleville, N.J 

London, England 

Monrgomery, Ala 

Burlington, Kans 

Washington, D. C 

Washington, D. C, (De- 
partment of Agricul.) 
Balt-imore county, Md.. 



Articles. 



Specimens from Arizona, seeds, su- 
gar made hy Indians, agava, 
jerked beef, mescal liquor, &c. 

Insects. 

Canadian peat. 

Eggs and cocoons of silk-worms. 
Pinon seed, Mexican spring wheat, 

gramma grass, alfalfa, and 20 

specimens of minerals. 
W^illow roots taken from a well. 
Seeds of capers, &c. 
Sea-island cotton. 
Specimens of beet-root sugar. 
Sample oats. 

Specimens from Florida, coquino, 
&c. 

Whalebone as taken from the raouth 
of the whale. 

Insects. 

Guava, sapota, and mammee apple, 

from West Indies. 
Teasels from New Jersey. 

Oats, fine specimen of stalk. 
Native corn. 

1,442 specimens of seeds, collected in 
22 countries of Europe, Asia, Af- 
rica, and America, from Paris 
Exposition. 

Skins of eagle, Sebright bantam, 
humming birds, &c. 

Leaves of Peruvian coco, &c. 

Egyptian cotton. 

Eggs of Busycon, (a sea shell.) 

Five-legged tVog. 

Egyptian cotton. 

Fine sample of sorghum sugar. 

Cresj^lic compound to destroy in 
sects. 

Minerals. 

Flying squirrels, &e. 

Bird skins, swallow-tailed hawk, &c. 
Botanical specimens. 
Speciujens of hops, foliage, &c. 
Collection of insects. 
Seventeen-year locusts. 
Sample grades of petroleum. 
Fine samples of wheat. 
CoUei'tion of insects in alcohol. 
Collection of insects, {UpidojAcra.^ 
Highland moccasin snakes, (alive.) 
lusecbs. 

Specimen of coal, Frederick county, 
Md. 



GEJsERAL INDEX FOR THE RErORTS ON AGHICULTURE FROM 1847 TO 

18G6, INCLUSIVE. 




A. 

Abbott, L. S., aids to cattle feedinc^ 

potato culture in Lal:e county, Ohio 

Act to establish Department of Agriculture 

Adams, Mrs. L. B. Farmers' boys 

AgTiculture in Germany 

in the United States, progress of, by Daniel Lee 

of California 

of Maine, by Samuel L. Boardman 

of Morocco, by V. D. Coliins 

of the United States, history of, by Ben: Perlcy Poore 

progress and encouragement of, in Russia, Prussia, and United 

States, by D. J, Browne 

Agricultural bureau, by Thomas Evvbank 

capabilities of the Great Piiilns 

ciinuiioiogy c-.f the United States, by L. Blodget 

cobeges, by Henry F. French 

exhanstion, southern, by E. Rufiin 

exhibiiion at Hamburg, by Daiiiel Needham 

experts of tliirty-seveu years, by J. R. Dodge 

liistory of Illinois, by John Reynolds 

literature, by Daniel Lee 

machinery, by M. L. Dunlap 

meteorology, by Daniel Leo 

products, prices of - 

resources of Calilornia, by H. D. Dunn 

schools of Gernniny 

schools of Prussia 

science, notes on, by D. A. Wells 

science, pro£?ress ol, by D. A. Wells 

society of the Liiited States, historical sketch of 

statistics, collection of 

statistics, leports and tables of 

statistics, by Lewis B dhuan 

Aids to cattle feeding, by L S. Abbott 

Ailauthus si ik- worm of Lhina, by Jcdin G. Morris 

Do. do. by John G. Monis 

Allen, Lewis F. Improvement of native cattle 

Aliston, R. F. W., on rice 

on rice cultore 

Alpaca aud Lama in the United States 

Alsike clover, translated from J. Arrhenius 

Alvord, C. T. Maple sugar 

American agricultuie, a geueval view of, by Daniel Lee 

dairying, by X. A. Willard 

forest^"^, their (iestruction and preservation, by Rev. Fred'k Starr, jr. 

n;erinos of Vermont 

Pomologicrtl Society, report of 

Analysis of the apple by J. IL Salisbury 

of grape, C T. Jackson 

of hops - 

of ihabarb 

Analytical tables 

Ancrum, H. Wool mattresses 

Animals, acclimation and domestication of, by B. F. Craig 

cutting and cooking iood for, by E. W. Ste^vart 

domestic 



Pnjre. 



1SG6 
1865 

ie62 

I8(i3 
1847 
1852 
1862 
18G2 
J 8(52 
186(5 



18,^)7 
J851 
1857 
185;} 
1865 
1«52 
186:^ 
J 862 
1857 
1852 
1863 
1849 
1848 
ic66 
1847 
1859 
18(51 
i860 
1859 
1858 
1862 
18(k] 
J 866 
1861 
1862 
1866 
1854 
1850 
1857 
1865 
1662 
1849 
1865 
1865 
1865 
1856 
1850 
1859 
1850 
1850 
1849 
1847 
bS59 
18(55 
1849 



545 
524 
470-490 

509 
207 
090 
294 



474 



INDEX. 

General index^ djc. — Continued. 



Animals, domestic, by D. J. Bvowne , 

Ijieediug of, by D. J. Browne , 

domestic, by D.J. Browne 

domeL-;tication of, by D. J. Browne 

domestication of, by D. J. Bro^vne 

fidnnnistering medicines to 

etberizatiou of, by U. T. Jackson 

ruaiinating, of Nortb America, by S. F. Baird 

Antisell, Thomas, cliemist, report of 

cultivution of the cinchona plant 

tartaric acid in cultivated grapes 

Apples 

and pear3, description of 

cultivarion of, in the tiorthern States, by II. F. French 

peara and grapes, by V. R. Elliott 

Aquaria, fresh and salt, hy R. A. West 

Arrhieiiius, J., ou alsike clover 

Arrow -r oot, production and manufacture of 

Artichoke, culture of 

Asiatic goats 

report on 

Asparagus, cultivation of, in Spain 

by John Harold 

Assam, India, tea culture in 

Ayrshire caiile, by Sanford Howard 



B. 



Backus, Samuel D., hints upon farm-bouses 

Bacon for Europe 

Baird, S. F., ruminating animals of North America 

the origin of the domestic turkey 

Baltimore, comcierce of, in 1848 

Bariey 

and ils uses, by J. M. Shaffer 

Barret, Dr., on the gooseberry 

Bartiett, Levi, vitality of seedd 

wheat-growing in New Hampshire 

Basket-v/illow, cuiiivation of 

Bates, G. Hubert, marine plants 

Bales, Win. W.,£hip timber in the United States 

Beans and peas 

Bear-grass, leport on, by Wm. Caban 

Beck, L. C., report ou the breadstutls of the United States 

second report on the breadstuifs of the United States. 

Reef and beef caitle of the v^est, by W. \V. Corbett 

Bees 

Bee culture, by Wm. Buckisch 

keeping, by Mrs. Ellen S. Tupper 

naiiiie and habits of 

Berckmans, L. E., truit culture 

Birds and bird lavi^s, by J. R. Dodge 

impovtauon and protection of, by H. L. Wolford 

injurious '.o agriculture, by E. Holmes 

Bliss, Edward, Colorado Territory 

Blodget, L., agricultural climatology of the United States 

Boaidnian, Samuei L., agriculture of Maine 

Boardnian, Samuel P., sheep husbandry in the west 

Bolhnan, Lewis, cultivation of sorghum 

hup plant 

Indian corn 

report ou agricultural statistics - 

report on agriculture of California 
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Boilciau, Lewis, report on figri cultural statistics 

report on agricultural statistics 

on wheat plant 

BonHall, S., culture and manufacture of tea 

Booth, J. C, analysis of soiis 

Botany and agriculture of the Rocky Mountain basins, by R. O. Tho 

Botanical history of sorghum, by F. Pech 

Bouine, J, H., system of farm accounts 

Bossert, F., wine 

Boston, commerce of, in 1848 

Bowie, W. W. W., culture and management of tobacco 

Boynton, Henry, Spanish Merinos and their manag-ement 

Bradford, L. J., culture and manufacture of tobacco 

hemp culture 

Braraan, M. P., agricultural education 

Bread crops 

Bread crops 

Bread crops 

Bread crops 

Breadstuffs, exports of, from the United States 

of the Uuited States, report on, by L. C. Beck 

ot the United States, second leport on, by L. C. Beck. 

Breeding, principles of, by 1). J. Browne 

physiology of, by S. L. Goodale 

Brewer, Wm. 11., on frost 

Broom-corn, culture and manufacture of 

Browne, D. J., agricultural education 

domestic animals - - 

domestic animals, breeding of 

domefctic animals 

domestic animals •. 

lime 

domestication of the elk 

agriculture, progress of 

fertilizers 

flax, its history, commerce, &.c 

Browme, P. A., sheep-breeding 

Brown, Simon, farmers' gardens 

fertilizers, muck, (fee 

njanures and their application 

Buckisch, Wm., on bee culture 

Buckley, S. B., on grapes of North America - 

Burgwyn, H., uiiprovement of worn-out kinds 

Burnson, A., well-digging 

Butter and milk, chemical properties of, by W. P. Fogg 

Bya'am, H. P., culture and manufacture of silk 



>aban, Wm., report on bear grass 

Cabul, grapes and fruits of, by Josiah Harlan 

California, agriculture in 

agriculture of 

her agricultural resources, by H. D. Dunn. 

Calohan, W. S., raising sheep and wool-growing 

Camels, importation of 

Campbell, Geo. W., on grape culture 

Cape, Jos., on sheep-breeding 

Carrovv, Rev. G. D., cattle farming in the pampas. 

sheep farming in the pampas . - - 

Carrey, Joseph, dairies, report on 

Cattle breeding 

breeding of, by T. V. Lanner 
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Cattle, disease, by G. Emerson and A. L. Ehvyn 

Ecglisli, Ohio Company for importing 

Kerry, bleed of, by Sanford Howard 

mode of feeding, in Germany 

neat, rearing of 

plague in Europe, by J. R. Dodge 

select breeds of. for United States, by F. M. Rotch... 

and sheep, stall feeding of, by Jos. Harris 

raising and feeding, by Chas. W. Taylor 

Cavalry horse^^ in America, by Francis Morris 

Cheese, by S. L. Goodale 

making, by X. A. Willard 

Chemist, report of 

report of 

report of 

Chenery, Winttirop W., Flolstein cattle 

Texel, or Mouton Flandrin sheep . . 

Cherries 

Chess in wheat 

China grass, cultivation of, by J. R. Dodge 

Chinese ngriculture, by 8. W. Williams 

yam 

yaui 

Cichocki, iSandomir wheat 

Cincinnati, wine making near : 

Cist, Charles, culture of strawberries and grapes 

the hog crop 

the hog crop - 

the hog anci its products ^ 

Clarke, J. W., gathering, ripening, and keeping of fruit 

Clenibon, Thos. G., on fertilizers 

on fertilizers 

Clift, Wm., salt marches, mode of reclaiming 

Climatology : 

of New England, by J. C. Gray. 

agricultuial, of the United States, by L. I31odget. 

of American grapes, by Jas. S. Lippincott 

of cotton districts 

Cloud, N. B., cotton culture in 1866 

Clough, Wm., production of sugar from sorghum 

on sorghum or northern sugar-cane 

Coal oil, by J. F. Lesley , 

in West Virginia, by C. H. Shattuck 

Cockiill, M. F., wool and wool -growing 

wool 

Coflee, cultivation of 

Colleges, agiicuitLual, by Henry F. French 

Collins, V. 1)., at^riculture of Morocco 

Colorado, soils, &c., by E. Bliss 

Colvin, Richard, Italian honey bee 

Colza and ra]je, culture of 

Commerce of the United States 

Commissioner, report of 

o( agriculture, report of 

of agriculture, report of 

of agriculture, report of 

of agriculture, report of 

of agriculture, report of 

Comparative value of cattle Ibods 

Comstock, J. C, fish breeding 

Couestoga horbe, by John Strohm 

Constant, L., silk culture in New York 

Consular correspondence, J. R. Dodge. 
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Cook, D. M., sorglmm culture and sug^ar 

Cooper, J. G.. forests and trees of North America 

Corbett, W. W., heef cattle of the west 

Cork tree, properties and use of 

Corn, condensed account of varieties 

Cotton 

and forage crops 

history and culture of, in Mississippi 

in various countries 

by J. R. Dodge 

(by free labor,) by M. D. Landon 

caterpillar, rust and rot 

consumption of, in Europe 

culture in 1800, by N. B. Cloud 

districts, climatology of 

manufactures in the TInited States. : 

in Missouri, by W. II. Horaer 

plant, accidents and diseases of, by Townend Glover 

planting, by Jos. 13. Lyman 

stainer, researches on, by C. T. .Tackson 

seed, researches on, by C. T. Jackson 

soils, analysis of, by C. T. Jackson 

trade, by C. F. McKay 

trade, by C. F. McKay 

Country roads, by Henry F. French 

Cows, dairy, remarks on, by 11. S. Johi^.son 

Cox, J. C, fruit culture 

Craig, B. F., acclimaticn and domestication of animals 

veterinary medicine 

Craig, J. B., on pleuro-pncumonia 

Cranberry, cultivation of 

culture, by S. B, Phinney 

"Cream-pot" slocik, by Wm. 11. Siingerland 

Crops, bread : 

bread 

bread 

causes of diminution of, by G. De Neveu 

reports of 

reports of 

rei)orts of 

reports of, (extending at intervals to page 482) 

reports of 

reports of 

review of the principal 

root 

rotation of 

ta'ouiar estimate of, for 1847 

tabular estimate of, fur 184.!5 

textile and forage 

textile ar:d forage 

textile and lorage 

textile and forage 

Currant wine, Zante, treatment uf 

Curtis, D. S., grefn-s(dling stock 

Cutting and cooking food lor animals, by E. W. Stewart 

D. 

Dairy farming, by Zadock Pratt , 

■ in (rreene and Orange counties. New York, by Zadock Pratt 

management, English and Scotch , 

report of, A. L. Fisii , 

Dairies, report on, by B. P. Johnson and Jos. Carey 
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Dairyiug"? American, hy X. A. "Willard , 

Darlin^Tton, Wm., weeds of American agriculture 

Dart, N. M., root crops , 

Davis, Mrs. L, K., female life in the open air 

Delaware county, Pennsylvania, report of , 

De Neveu, G., causes of diminution of crops 

Dennis, W. C, manufacture of salt 

production of Sisal hemp , 

production of Sisal hemp , 

salt, manufacture and commerce of , 

salt in agriculture 

Description of the apple and pear 

Department of Agriculture, act establishing 

Diehl, Israel S., the goat , 

Dodge, A. W., orchards, their cultivation and management , 

Dodge, H., agricultural education , 

Dodge, J. R., agricultural exports of thirty-seven years 

birds and bird laws , 

cattle plague in Europe 

China grass 

condition and prospects of sheep husbandry in the United 
Suites 

consular correspondence 

cotton 

dogs and dog laws 

flax - 

flax and flax cotton 

Jaques "Cream pot" stock 

long wool sheep 

madder 

maize cloth and maize paper 

mutton sheep 

short-horn cattle 

statistician, report of 

statistician, report of 

West Virginia 

wool and woollen mills 

Dodge, Miss L. C, education of farmers' daughters 

Dogs and dog laws, by J. R. Dodge 

Donations and donors' names 

Donations and donors' names 

Dorr, S. M., marbles of Rutland, Vermont 

Doura corn, by N. T. Sorsby 

Dunlap. Hon. M. L., agricultural machinery 

Dunn. H. D., California, her agricultural resources 

Dyers' madder, cultivation of 

E. 

Eastman, H. H., experiments in raising potatoes 

Education, agricultural, by D. J. Browne 

agricultural, by Daniel Lee 

agricultural, by H. Dodge 

agricultural, by M.. P. Brama,n 

of fanners' daughters, by Miss L. G. Dodge 

Edwards, Samuel, timber on prairies 

Eggs and poultry, raising of, by a " New Englander" 

Electricity, atmospheric, by J. Lovering — 

Elk, domestication of, by L). J. Browne 

Elliott, D. G., game birds of United States 

Elliott, F. R., popular varieties of apples and pears 

varieties of apples, pears, and grapes - 

popular varieties of hardy fruits ' 
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Elliott, r. R., popular vcwieties of hardy fruits , 

popular varieties of hardy fruits 

Ellsworth, H. L., letter of ^ 

Elwyn, A. L., cattle disease 

Emerson, G., cattle disease 

Emery, H. D., hog's and pork packing , 

English and American dairy inpc, by X. A. Willard 

cattle, Ohio company for importing .■ 

Entomology, report on. by Townend Glover , 

its relations to agriculture, by S. S. Rathvon...-, 
its relations to agriculture, by S. S. Eathvon 

Entomologist, report of, by Townend Glover , 

report of, by Townend Glover 

report of, by Townend Glover 

Entomological exhibition in Paris, by Townend Glover 

Erni, Henri, chemist, report of 

chemist, report of 

grape diseases in Europe 

Eslielman, J. K., fruit culture 

Ewbank, Thomas, Agricultural bureau 

Experimental and propagating garden 

farm, report of superintendent 

garden, operations of 

garden, report of superintendent of , 

garden, report of superintendent of , 

Exports, agricultural, of thirty-seven years , 

F. 

Farm-houses, hints on, by Samuel D. Backus 

-Farm implements and machinery, by J. J. Thomas , 

journals, by John L. Gow , 

Farmers' bojs, by Mrs. L. B. Adams 

gardens, by Simon Brown 

families, health of, by W. W. Hall 

houses, by W. W. Hall , 

Fay, Eichard S., breeds of sheep best adapted to New England 

Female life in the open air, by Mrs. L. K. Davis 

Fences, live 

live 

live 

Fertilizers, plaster and other 

plaster and other 

by D. J. Browne 

by D. J. Browne 

remarks on, by C. T. Jackson , 

by Simon Brov/n 

by Thomas G. Clemson 

by Thomas G. Clemson 

Fish, A. L., report of, on cheese 

Fish breeding, by J. C. Comstock 

Fine woolled sheep, by W. R. Sanford ., 

Flax, by J. R. Dodge 

culture 

culture, by Michael Fryer 

and hemp culture, by O. S. Leavitt 

its history, commerce, &c., by D. J. Browne 

and flax cotton, bytJ- R D(»dge 

cotton, aod cotton machinery, by Charles Jackson 

and hemp 

and hemp culture in Russia 

Fleischmann, C. L., report of visit to Germany 

report on sugar-cane 
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Pacre. 



Flint, C. L., liorses of New England 

Flint, Wilson, prrape culture in the United Sta-tcs 

textile fibres of the Pacific States , 

Florida, (tropical,) by L. D. Stickney 

soil, climate, and productions of, by L. D. Sticlincy , 

tobacco, cultivation of 

Flour, grain, and provisions, review of English markets 

manufacture of, by William Warder 

Fodder, grass, hay, &c , 

grass, hay, &,c 

grass, hay, &c 

Fogg, W. P., chemical properties of butter and milk 

Food, inorganic constituents of 

by L. C. Loomis 

Forage and other crops 

Foreign exports 

Forests, American, their destruction and preservation, by Eev. Frederick 

Starr, jr 

and trees of North America, by J. G. Cooper . .. 

cultivating 

Forest trees, by John J. Thomas 

trees, tranaplantiug, by H. F. French 

Fraas, Dr.. on potato disease 

French, Henry F., on agricultural colleges 

on country roads 

on cultivation of apples in northern States 

on English husbandry 

on English plows and plowing 

on improvement of land 

on pomology and horticulture 

on transplanting forest trees 

Frost, by William H. Bremer 

Fruit, Chinese 

committees, reports of 

culture, by J. C. Cox 

culture, by J. K. Eshelnian 

culture, by L. E. Berckmans 

culture in Michigan, by A. C. Hubbard 

gathering, ripening, and keeping, by J. W. Clarke 

regions of the northern States, and their cliujates, by J. S. Lippiu- 

cott ■ 

trees, circle culture, by J. J. Thomas 

varieties of, by F. li. Elliott 

Fruits 

and fruit trees of the middle States, by William C. Lodge 

native, of the far west 

in northern States, cultivation of, by 11. F. French 

nuts and wine 

nuts and wine, by J. J. Thomas 

nuts and wine, by M. P. Wilder- 

and wine, by John Leconte 

Fryer, Michael, on flax culture 

Fungi, parasitic, by E. Sidney 

G. 

Game birds of the United States, by D. G. Elliott 

Garden,' experimental and propagating 

experimental, report of siipeiintendent of 

expeiimental, report c»f superintendent 

expt^rimental, operations of 

propagating, preparations for „ 

Gardening, landscape 

market 
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GarclerJiig-, principles of 

Gardner, Thomas, on wild flowers 

Gardner, W. H., training animals to work 

Gasparin, Count, culture of madder 

Georg-e, Kobert, wool-fi^rowing 

Georgia, condition and resources of, by C. W. Howard 

Germany, agricultural schools in - 

agriculture in 

mode of feedinf^- catfle in 

report of visit to, by C. L. Fieischmann 

Gill, Theo., pisciculture, improvements in 

Glover, Townend, accidents and disease of cotton plants 

entomologist, report of 

entomologist, report of 

entomolog-ist, report of 

entomologist, report of 

entomological exhibition in Paris 

hang-worm 

insects frequenting the cotton plant 

inseets affecting cotton plant , 

insects frequenting orange trees 

insects injurious and beneficial 

inst!cts injurious to the cotton plant 

Goats, Asiatic 

report on 

by Israel S. Diehl 

Goodale, S. L., on manufacture of cheese 

on physiology and breeding 

Goodloe, D. R., grape culture and wine makiag 

resources and condition of the southern States 

Goodrfch, C. E., on the history of the potato 

ne.w varieties of potato 

Gooseberry, cultivation of, by Dr. Barrett 

Gopher, striped, by P. II, Hoy 

Gow, John L., farm journals 

Grafting and budding, by J. J. Thomas 

Grains, cereal, production of, in the United States 

observations on various insects afiecting 

Grape, Amoricaa, in jelntion to wine making, by C. T. Jackson 

report on, by C. T, Jackson 

hybridizing, cross-breeding, and seedlings, by G. W. Campbell. 

and vines of North Carolina 

culture and wine in California, by A. W. McKee 

culture, by George P. Noriis 

culture and management, by J. F. Weber 

culture and wune making, by D. E. Goodloe 

cnlture and wine making on Kelley's island, Ohio, by G. C. Hun- 
tington 

culture in Illinois, by J. G. Soulard 

culture in Missouri, by G. C. Swallow 

culture in the United States, by Wilson Flint 

culture, and manufactuie of wine, by N. Longworth 

culture, remarks on, by Wm. Saunders -■ 

disease in Europe, by Henri Erni 

growing at the Av est, by li. O. Thompson 

vine culture and v/ino making, by J. F. Weber 

vine, general remarks on 

vine, propagation of 

vines, climatology of, by James S. Lippincott 

vines in the Atlantic States, by John Leconte 

vines, pruning and training, by Wm. Saunders 

vines, transplanting and treatment of, by R. Neale 

Zante currant, culture of, by S. B. Iparsons 
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359 


136 1 


4/0 


1859 


535 
232 


] 857 
! 863 


147 
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324 
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115 
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194 
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227 
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1 1849 


286 
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Page. 



Grapes and wine 

and wine, by J. A. Warder ' 

culture of, by Charles Cist 

culture of in graperies, by S. J. Parkei' 

cultivated, tartaric acid in, by Thomas Aiitisell 

in New England, cultivation of, by R. H. Phelps 

new varieties of, by S. J. Parker 

North Carolina 

of Arkansas and Texas, by H. C. Williams 

of New York, Pennsylvania, New Jersey, and New England, by 

J. F.Weber 

of North America, by S. B. Buckley 

Grass, hay, and other fodder , 

China, by G. C. Sehaeffer 

hay, &c 

hay, &c , 

Grasses for the south, by C. W. Howard , 

Gray, J. C, climatology , 

Grinnell, J. B., sheep on the prairies 

Grosh, A. B., statistics on meteorology •. 

statistics on meteorology 

statistics on meteorology .* 

statistics on meteorology 

Guano, experiments with 

Grinnell, James S., farming in the New England States 

H. 

Hall, W. W., farmers' houses 

on health of farmers' families , , 

Hall, Ruth, a few words on horses , 

house plants k. 

Hang-worm, by Townend Glover u , 

Hardy fruits, popular varieties of, by F. R. Elliott 

popular varieties of, by F. R. Elliott 

Harlan, Josiah, grapes and fruits of Cabul and vicinity 

Harold, John, cultivation of asparagus i 

Harris, Joseph, agricultural value of phosphate of lime 

stall-feeding cattle and sheep 

Hay, condensed account of 

cutting and curing of , 

Health of farmers' families, by W. W. Hall 

Hedges , 

&c., by J. Torrey 

planting and management of , 

Hedges, Isaac A., on sorghum and sugar 

Heffron, D. S., on poultry , 

Hemp - , 

centennial, translated by F. G. Skinner , 

culture, by L. J. Bradford - , 

Sisal, production of, by W.C.Dennis - 

Sisal, production of, by W. C. Dennis , 

Henderson, Peter, market gardening in the vicinity of New York , 

Henry, Joseph, meteorology in connection with agriculture 

meteorology in connection with agriculture. 

meteorology in connection with agriculture , 

meteorology in connection with agriculture 

Hernandez, J. M., cultivation of Cuba tobacco , 

High farming, as illustrated in the history of the Netherlands, by L. L. Tilden 

Hite, George H. , strawberry culture 

History of the agriculture of the United States, by Ben: Perley Poors 

Hlubek, Dr., rhubarb, culture of 

Hog cholera, by Edwin M. Snow 
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1856 
1848 
1860 
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1865 
1851 
1859 

1859 
1861 
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1853 
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1866 
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1851 
1861 
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Hot;' crop, by Charles Cist - 

crop, by Charles Cist 

statistics 1 

lIo^'s and pork packing, by II. D. Emery 

Holoonib, CP., wheat crop of the United States 

Jlohiics, E., on birds injurious to aprriculture 

llolstein cattle, by Wiiithrop ^V. Chcnery , 

Hop, analysis of 

culture, by L. T. Marshall , 

culture in England 

plant, by Lewis Bollraan 

Hons 

culture of, by L. Kouse 

Tlorner, Vv". H., cotton in Missouri 

Horse, by Sanford Howard 

Conestoga, by John Strohm 

English draught, adaptation of, for city £ind town work , 

Hor.ses, a lew w^ords on, by Kuth Hall 

cavalry, in America, by Francis IVIorrls 

Horticulture and pomology 

principles of 

Hout^e plants, by Kuth Hall 

Hovrard, C. AV., condition and resources of Georgia 

grasses for the south , 

Howard, Sanford, Ayrshire cattle 

liorse 

Kerr}^ breed of cattle 

Hoy, 1'. R., on striped gopher 

lloyt, J.W., international exhibition. 

Hubbard, A. C, fruit culture in Michigan 

(U'chtuds and fruits in Michigan 

Huntington, C C, grapes on Kelley's island, Ohio 

Huntingdon, T. G., gcirden vegetables 

Husbandry, English, by H. F.^ French 

I. 

Ice trade, by L. Wethcrell 

I)V N. J. Wyeth 

Illinois, agricultural history of, by J.Reynolds 

Imphee and sorghum, culture of, by J. H. Smith 

Implements, improved farm, by S.Edwards Todd 

Improved Kentucky sheep, by Robert W. Scott 

Improvement of native cattle, by Lewis F.Allen 

of native grapes by seedlings and hybridization, by S. J. Parker 

Indian corn 

Indian corn 

Indian corn , 

Indian corn, by Levvis Dollman 

analysis of, by C. T. Jackson 

culture of, by Daniel Lee 

culture of, by J. F. Wolfinger - 

hitters, &c., on the cost of raising 

In.^ccts affecting grain 

affecting peas and beans 

i^fiecting the cotton plant, by Townend Glover 

and diseases ailecting the cotton plant, by Townend Glover 

frequenting orange trees, by Townend Glover 

injurious and beneficial, by Townend Glover 

injurious to cotton plant, by Tov/nend Glover 

injurious to vegetation, by P. H. Uhler 

noxious, destruction of, by E. Willemot 

of the orange tree, by Townend Glover 
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1847 
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]8o0 


.561 
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108 
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161 
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242 
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335 
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175 
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544 
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428 


1857 


244 
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366 


186G 


567 


1880 


224 
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193 
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335 


1862 


313 


1853 


68 


1862 


27 


1850 


382 


1849 


281 


1861 


470 


1864 


110 


1860 


140 


1863 


439 


1848 


696 


1857 


130 


1862 


129 


1866 


225 


1866 


334 


1866 


294 


1864 


122 


1853 


96 


1854 


122 


1855 


155 


]861 


262 


1857 


160 


1849 


23 J 


1866 


215 


1847 


400 


1849 




1849 


339 


1855 


64 


J 857 


121 


1858 


256 


1854 


59 


1858 


271 


1860 


312 


1861 


223 


1855 


115 
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Interncitional exhibition of 1862, by J. W. Hoyt 

Ionian Islands and Italy, productions of, by S. B. Parsons . 
Irrigation 

by E. Goodricb Smith 

by E.G. Skinner 

Italian honey bee, by Eichard Colvin 



Jackson, Charles, flax cotton - 

Jacl:r:ciT, C. T . analysis of cotton soils 

analysis of Indian corn 

imalysis of tobacco soils 

t hemical researches on cotton seed.. 

chemical researches on sorgho siicre 

etherization of animals 

night soil 

remarks on fertilizers 



report on American grapes in relation to w ine making .. 
researches on the cotton staincr 



Jacobs, L. M., ao^riculture of San Bernardino county, Cal . 

Janney, S. M., Virginia, past, present, and future 

Japan, radishes and fruits of 

Johnson, B. E., report on dairies 

Johnson, II. S., remarks on dairy covvs 

Joigneaux, M. P., art of governing sap 

Judd, N. B., on wheat growing in Prussia 



K. 



Kelly, O. H., on Minnesota 

Kennicott, Robert, quadrupeds of Illinois 

quadrupeds of Illinois 

quadrupeds of Illinois 

Kentucky sheep, improved, by Robert W. Scott ... 
Kenworthy, Charles J., wool-growing in Australia . 
Kerry breed of cattle, by Sanford Howard 



Land, improvement of 

improvement of 

improvement of 

improvement of 

improvement of, by H. F. Erench 

Lands, improvement of worn-out, by H. Burgwyn 

Landscape gardening 

Landon, M. D., cotton, (by free labor) 

Lang, Thomas S.. roadsters and trotters 

Lanner, T. V., on cattle breeding 

Leas, Charles A., tobacco 

Leavitt, O. S., culture and manufacture of flax and hemp. 

Le Conte, John, grape vines in the Atlantic States 

Leo, Daniel, agricultural education 

on agricultural literature 

on agricultural meteorology 

on a general view of American agriculture . 

culture of Indian corn 

on preparation and use of manures 

progress of agriculture in the United States. 

the study of soils 

Letters, &:c., on cost of raising wheat and Indian corn 

Lesley, J. P.. on coal oil 

Leverett, T. H., root crops 



Year. 



1602 
1859 
1850 
I860 
1849 
1863 



1862 
1857 
1857 
1858 
1855 
1856 
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1859 
1861 
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1866 
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1853 
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119 
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400 
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389 
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88 
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157 
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475 
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524 
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1857 


227 
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145 
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16 


1849 


38 
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22 
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231 
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118 


1852 
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25 


1847 


400 


1862 


429 


1863 


95 
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1656 


201 


]852 


390 


1847 


512 


1865 


520 


1866 


137 


1863 


464 


1862 


194 
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249 
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66 


1865 
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118 


1847 


462 


1865 


479 


1861 


358 


1862 


470 


1861 


209 


1863 


248 


1854 


449 


1861 


370 


1866 


193 


1865 


339 


1848 


583 


1847 


456 


1862 


39 


1847 


411 


1863 


436 


1863 


265 


1864 


299 


1865 


368 


1861 


144 


1851 
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1861 


558 


1850 


118 


1862 


448 


1866 


423 


1855 


289 


1865 


243 


1865 


249 


1856 


234 


1861 


289 


1864 


193 


1861 


146 


1850 


506 


1852 


439 


1858 


338 


1859 


199 


1856 


455 


1857 


419 


1858 
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1859 


461 


1863 


622 


1864 


609 


1865 


571 


1866 


611 


1850 


181,482 


1851 


604 


1865 


484 


1863 


2^57 


1849 


281 



Lime, by D. J. Browne 

value of phosphate of, by Joseph Harris 

LiiiDJEUS, experiments on plants 

Lippincott, James S., atmospheric humidity 

fruit regions of the northern States 

geography of plants 

grape vines 

market products of west New Jersey 

Lama and alpaca 

Lodge, William C, fruits and fruit trees of the middle States 

wine making and wine culture of the middle States. 

Longworth, N., on grape culture and manufacture of wine 

Long-wool sheep, by J. R. Dodge 

Loomis, L. C, food, qualities and changes requisite to health and 

strength 

preservation of food 

Loomis, Silas L., consumption of milk 

neat cattle in the United States 

Levering, J., atmospheric electricity 

Lupine, cultivation and use of, by Louis Schade 

Lyman, Joseph B., cotton planting 



M. 



Madder, by J. R. Dodge 

culture of, by Count Gasparin 

dyers', cultivation of 

Maine, agriculture of, by S. L. Boardman 

Maize, in Mexico 

' paper and maize cloth, by J. R. Dodge 

Mammalogy and ornithology of New England, by E. A. Samuels 

Manures and green manuring, by J. F. Wolfinger 

and their application, by Simon Brown and Joseph Reynolds. 

artificial, by C. Upham Sheppard 

mineral, theory of 

philosophy and chemistry of 

preparation and use of, by Daniel Lee 

Marbles of Rutland, Vt., by S. M.Dorr 

Marine plants, their uses, &c,, by G. Hubert Bates 

Market gardening 

gardening in the vicinity of New York, by Peter Henderson 

products of west New Jersey, by J. S. Lippincott 

Marl 

Marshall, L. T., hop culture 

McCann, D. J., sheep husbandry in Nebraska 

McDowell, Silas, belt of no frost, or thermal belt 

McKay, C. T., the cotton trade ^. 

the cotton trade _ 

McKee, A. W., grape and wine culture in California 

Medicines, administering to domestic animals 

Meteorology in connection with agriculture, by Joseph Henry 

in connection with agriculture, by Joseph Henry 

in connection with agriculture, by Joseph Henry 

in connection with agriculture, by Joseph Henry 

of 1863, by A. B. Grosh _.. 

of 1864, by A. B. Grosh - 

of 1865, by A. B. Grosh 

of 1866, by A. B. Giosh 

Meteorological tables 

tables 

Merinos, American, of Vermont , 

Michener, E., agricultural ornithology 

Michigan, orchards and fruits in, by A. C. Hubbard -j- 
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Micldle States, fruits and fruit trees in, by William C. Lodge . 

Mill:, consumption of, by S. L. Loomis 

Mir.iiGsota, by O. H. Kelly 

Model pig<?ery, by Paschall Morris 

Morocco, agriculture of, by V. D. Collins 

Mori is, Francis, cavalry horses^ 

Morris, John G., on ailanthus silk-worm 

on ailanthus si Ik- worm of China 

SIorri.T Paschall, model piggery 

white Chester breed of swine 

Moses, Z., cultivation and use of teasei 

Mules, raising of, by J. T. Warder 



N. 



Native cattle, improvement on, by Lewis Y. Allen 

fruits of the far west, by K. O. Thompson 

Neale, R., transplanting and treatment of grape vines . 

Neat cattle in the United States, by Silas L. Loomis 

Needham, Daniel, agricultural exhibition at Hamburg.. . 

New England horses, by C. L. Flint 

States, farming in, b^" James S. Grinneil . 

New Jersey, worn-out lands of, by Charles Stokes 

New Orleans, commerce of 

Newton, Isaac, Commissioner, report of 

Commissioner, report of 

Commissioner, report of 

Commissioner, report of. 

Commissioner, report of 

New varieties of grapes, by S. J. Parker 

New York, canal commerce of 

commerce of, port of 

Night soil, by C. T. Jackson 

North Carolina, the vine of, by L. Lawyer 

Norris, George P., grape culture 

orchard houses 

Nutriment, proportions of, of the means of living 



O. 



Oats 

condensed account of 

Observations on atmospheric humidity, by James S. Lippincott 

Olive, culture of 

Onion, its history, culture, and preservation, by Elisha Slade 

Oology of some of the land birds of New England, by E. A. Samuels - 

Orange trees, insects of 

Orchard houses, by G. P. Norris 

Orchards, fruits, &c 

their cultivation and management, by A. W. Dodge 

Origin of the domestic turkey, by Spencer F. Baird 

Ornithology, agricultural, by E. Michener.... 

Osier, (willow*, ) cultivation of 




Pampas, cattle farming on, by G. D. Carrow 

Parsons, S. B., culture of tlieZante currant grape 

productions of the Ionian islands and Italy ■ 

Parker, S. J,, culture of grapes in graperies 

experiments on grape cuttings received from Patent Office . .. 
improvements of native grapes by seedlings and hybridization 
new varieties of grapes 



1865 
lS6i 
1863 
1865 
1862 
1863 
1862 
1861 
1865 
1865 
1863 
1863 



1866 
1865 
1849 
1863 
1863 
1861 
1861 
1861 
1848 
1862 
1863 
1864 
1865 
1866 
1865 
1848 
1848 
1856 
1849 
1861 
1861 
1847 



1853 
1849 
1865 
1849 
1865 
1864 
1855 
1861 
1849 
1849 
1866 
1863 
1853 



1865 
]658 
1859 

le-io 

1861 
1864 
1865 



Page. 
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Patents for agricultural inventions 

Patents for agricultural inventions 

Patterson, G. C, adaptation of the niountain regions for sheep lius 

bandry 

Paw-paw spirits, experiments on 

Peach, its propagation, cultivation, &c., by Isaac Pullen 

and nectarines 

Pear orchard, by J. A. "Warder 

Pears 

and apples, description of 

Peas and beans .„ 

insects affect! r-j:;' 

Pech, F., botanical history of sorphuni 

Pennsylvania barns, by Frederic Watt3 

Peppermint, cultivation of 

Phelps, K. H., cultivation of grapes in I*Tew England 

Philadelphia, commerce of, for lcS43 , 

Phinney, S. B., cranberry culture 

Physiology of breeding, by S. L. Goadale ^ 

Piggery, model, byPaschall Morris 

Pisciculture, improvements in 

with refeience to American waters, by Theo. Gill 

Plants, experiments on, by Linnaeus 

g-eography of, by Jas. S. Lippincott 

indigenous, for hedges, by John Torrey 

used as food by man, by F. Unger . . . 

Pleuro-pneumonia, by J. 13. Craig 

Ploughs and ploughing, by H. F. French 

Plums : 

Pomology and horticulture 

American, by II. F. Frencli 

Pomological resources of the south, by D. liedmond 

Society, American, report of 

report of 

Poore, Ben: Perley, history of agriculture of the United States 

Popular varieties of hardy fruits, by F. 11. Elliott 

byF. R. Elliott 

by F. E. Elliott 

by F. K. Elliott 

Potato culture in Lake county, Ohio, by L. S. Abbott 

disease, opinions on, by Dr. Fraas 

history of, by G. E. Goodrich ^ 

rot 

Potatoes 

production of ne\v varieties for seed ^-.^ 

proposed remedy for diseases of 

culture of ^ 

experiment on raising, by H. II. Eastman 

new varieties of, by C. E. Goodricli _ 

Poultry, by D. S. IIef:ron 

and eggs, by "A New Englander''' ^ 

Prairie farming, improvements in... , 

Pratt, Zadock7 dairy farming ^ 

and his farm 

Preliminary remarks to report of ]86U 

Preservation of food, by L. C. Loorais 

Prince, William R., on the strawberry 

Propagating garden, preparation for I 

Propagation of the grape vine 

Pruning and training the grape vine, by William Saunders 

Prussia, agricultural schools in 

Pullen, Isaac, peach cnltlvarion cnO propairation 



Year. 


Page. 


1859 


572 


1860 


477 


1857 


53 


1859 


370 


1865 


191 


1853 


282 


1861 


232 


1853 


277 


1862 


163 


1853 


221 


1849 


339 


1865 


299 


1864 


289 


1849 


387 


1858 


355 


1848 


773 


1863 


131 


1866 


222 


1865 


476 


1860 


301 


1866 


d94 


1847 


512 


1863 


464 


1857 


239 


1859 


299 


I860 


252 


1859 


239 


1853 


287 


1849 


4<i8 


1852 


23 


1858 


377 


1856 


328 


1858 


386 


i8e(> 


498 


1866 


13.1 


1864 


141 


1865 


186 


1866 


131 


1 865 


295 


1848 


563 


1852 


354 


1850 


517 


1853 


168 


1854 


162 


1856 


248 


1847 


415 


1852 


414 


1855 


205 


1862 


358 


1862 


345 


1858 


283 


1865 




186i 


411 


1860 


5 


1862 


470 


1861 


J 89 


J 858 


^^80 


1858 


366 


i866 


97 


1859 


4n7 


1865 


191 
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Year. 



Q 

Quadrupeds of Illinois, by Robt. KeDuicott. 

byRobt. Keunicott. 
by Robt. Kennicott . 



R. 



Radishes and fruits of Japau 

Ralston, J. C, veterinary science and art 

Randall, Henry S., on sheep 

on sheep husbandry and wool-grow; 

States 

Rape and colza, culture of 

Raspberry culture, by J. A. "VVardor 

Rathvon, S. S., entouiolog-y 

entonioloory and its relations to agriculture... 

Redmond, D., pomologicai resources of the south 

Reid, George, superintendent of experimental farm, report of. 
Report of chemist 

chemist 

chemist 

chemist 

C. L. Fleischnifinn on his visit to Germany 

Commissioner of Agriculture 

Commissioner of Agriculture 

\ Commissioner of Agriculture 

Commissioner of Agriculture 

Commissioner of Agriculture 

; Commissioner of Patents 

Commissioner of Patents 

Commissioner of Patents 

crops 

crops 

, crops 

cropo, (extending at intervals to page 482) 

cropt^ 

crops 

entomoio{-;ist 

\ cntomologiiit 

'\ entomologist 

entomologist ^ 

superintendent of garden 

seeds and cutting^ 

statistician \ 

statistician 

.statistician 

statistician 

superintendent of experimental I'arm 

sui)erintendent of experimental garden 

superintendent of experimenv*! garden 

superintendent of experimental garden 

superintendent cf experimental ^rarden 

Reynolds, John, agricultural history of Ilh'iuus ■ 

manures and green-manuriL'£'> 

Rhubarb, culture of, by Dr. Hlubek 

Rice 



in the United 



by R. F. W. Allston - 

crop of South Carolma in 1849 

culture, by R. P. W. Allston 

Ringwalt, Samuel — the horse 

Roads, country, by H. P. French 

Rxiadstors jii-d trotters, by Thomas S. Lang 



J 856 
1857 
1858 



1S59 
1859 
J 863 

1850 
1653 
1861 
J862 
1861 
1858 
1865 
1862 
1864 
1»65 
3 866 
1847 
1862 
1863 
1864 
1665 
1R66 
1847 
1848 
1849 
1847 
1848 
1849 
1850 
J 851 
1852 
1863 
1864 
1865 
1866 
1862 
1855 
1863 
1864 
1865 
1866 
1865 
1863 
1864 
1865 
1866 
1857 
1865 
18-1,^ 
1853 
1854 
1849 
1850 
1866 
1866 
1864 
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Eocl;y Mountain brisin, botany and agriculture of, by K. O. Thompson -.. 

Root crops 

by N. M. Dart 



"Rotch, Francis M., select breeds of cattle and their adaptation to the United 



Rouse, L., culture of hops 

teasel, and its culture 

Rueff, Dr., construction and arrangement of horse stables 

Ruffin, E., management of wheat harvest 

southern agricultural exhaustion 

Russell, J. L., connection of natural phenomena of the seasons with agri- 
culture 

Rye 



s. 



Salisbury, J. II., analyses of the apple and rhubarb 

Salt, history, commerce, <Scc., of, by W. C. Dennis 

in agriculture, the importance of 

manufacture of, by W. C. Dennis 

marshes, mode of reclaiming, by Wm. Ciift 

Samuels, E. A., mammalogy and ornirliology 

oology of some of the land birds of New England 

San Bernardino county, California, its agriculture, by L. M. Jacobs 

Sanford, Wm, R., fine-\voolled sheep 

Sap, art of governing, *by M. P. Joigneaux 

Saunders, Wm., grape culture with reference to garden, experimental and 

propagating 

grape culture with reference to garden, experimental and 

propagating, operations of 

mildew 

pruning the grapevine 

report of 

report of 

report of 

report of . 

report of 

Sawyer, L., the vine of North Carolina 

Schade, Louis, cultivation and use of the lupine 

Schaeffer, George C, vegetable fibre 

China grass 

Schools in the United States 

Scott, Robert W., improved Kentucky sheep 

Seeds and cuttings, recently introduced 

report on ,. 

vitality and germination of 

vitality of, by L. Bartlett 

Shaffer, J. M., barley and its uses 

sheep in Iowa 

Sharpless, Townsend, arrangement of tools 

Shattuck, C. H., coal oil in West Virginia 

Sheep, by Henry S. Randall 

and wool of Steuben county, N. Y., by T. M. Younglove 

apparatus for washing 

breeding, by P. A. Browne 

breeds best adapted for New England, by Richard S. Pay 

farming in the pampas, by Rev. G. D. Carrovv 

husbandry, adaptation of the mountain regions for, by G, C. 

Patterson 

husbandry and wool-growing in the United States, by H. S. Randall. 

husbandry in the United States, hy J. R- Dodge 

husbandry in Nebraska, by D. J. McCanu 
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Sheep husbandry in South Carolina 

husbandry in the west, by S. P. liocudman .. 
husbandry, wool, &c., condensed account of. 

in Iowa, by J. M. Shaffer 

lon^-wool, by J. R. Dodge , 

mode of breeding in Huns^ary 

on the prairies, by J. B. Grinnell , 

prevention of spleen in , 

raising and wool-growing, by W. S. Calohan. 

Saxon Merino , 

Silesian wool culture 

Von Thiier, improved Merino , 

Sheppard C. Upham, artificial manures 

Ship timber in the United States, by. Wm. W. Bates 

Short-horn cattle, by J. R. Dodge 

Sidney E., on parasitic fune^i' 

Silk 
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1847 
186'2 
1849 
1864 
1865 
1847 
3862 
1859 
1861 
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1847 
3861 
3866 
3863 
3849 
1853 



culture, by L. Constant 1859 

culture and manufacture of^ by il. T. Byrain 1847 

worm, (ailanthus,) by John G. Morris , 3862 

Skinner, F. G., on irrigation 1849 

Slade, Elisha, the onion 1865 

Slingerland, Wm. H., the " Cream pot" stock 1866 

Smith, E. Goodrich, irrigation " 1860 

Smith, J. H., sorghum and imphee culture 3862 

Snow, Edwin M., on hog cholera 3861 

Soils, analysis of, by J. C. Booth '. 1852 

the study of, by Daniel Lee 3 850 

Soiling stock, by D. S. Curtis 3859 

Sorghum and imphee, culture of, by J. II. Smith , 1862 

botanical history of, by E. Pech 1865 

canes, report of the United States Agiicultural Society 1857 

culture, by Isaac A. Hedges 1861 

or northern sugar-cane, hy Wni. Clor,gh 1864 

Sorgo sucr6 '1 1854 

chemical researches, by C. T. Jackson 1856 

Sorsby, N. T., on Doura corn " 3854 

Sioux Indians, farming among 1849 

Soulard, James G., grape culture in Illinois i 1859 

South Carolina, rice crop of, in 1849 ^ 1849 

Southern States, resources and industrial condiuou of, by D. 11. Gocdioc .J ]8()5 

Spanish merinos and their nianagemcnt, by Henry Boynt. in I 1864 

Stables, horse, construction and irjamigevnent oi", by Dr. Rueff j 1859 

Stall-feeding cattle and sheep, by Joseph Harris ' .1862 

Starr„ Frederick, jr., American forests I 1865 

Statistical tables 5 8 41i 

Statistician, report of i j 8()5 

report of j J8G0 

Statistics, agricultural i 1858 

agricultural , 1 1 862 

agricultural { 8G4 

agricultural, commercial, and manufacturing ]85i 

agricultural, commercial, and manufacturing — i 1852 

commercial ..." ; 1854 ! 176 

commercial 1855 i :]95 

commercial , 185ri I .J97 

hog ; ]Sy>(i i r,<)! 

Statistical information ' 185H i 5:?1 

Stewart, E. W., cutting and cooking food for animals ' 1865 

Stickney, L. D., Florida, (tropical) : ' 402 

soil, climate, &c., of Florida ]^;>2 : r;9 

St. Louis, trade of ; 1 Sr-U : .548 

Stokes, Charles, worn-out lands of New Jersey ; 1801 | 206 

Strawberry., i 1:^53 t -^13 
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Sfcrp.wberry culture of, by George H. Hlte 

Stravrberrics, cnltnre of, by Charles Cist 

by J. A. Warder , 

Strobm, John, Conestoga horses 

Sugar 

from sorghum, culture and manufacture of, by D. M. Coek. 

manufacture of 

cane, in Mississippi , 

cane, Chinese 

cane, def^eneraLion of 

cane, failure of, in Louisiana 

cane, manufacture of, report on, by C. L. Fleischmann 

Sumac, culture and preparation of 

Svvaliov/, G. C, grape culture in Missouri 

Sweet potato culture, by J. C. Thompson 

Swine, white Chester breed of, by Paschall Morris 

System of farm accounts, by John II. Bourne 
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Tables, analytical 

of agricultural products and labor 

statistical 

Tallow tree 

Taylor, Chas. W., importance of raising and feeding more cattle and sheep. 

Tea, culture and manufacture of, by S. Bonsall 

culture in the United States 

cultivation in Assam, India 

plant, cultivation of, in tlie United States 

Teasel, by Z. Moses 

and its culture, by L. Eouse 

Texel or Mouton Flaudrin sheep, by W. W. Chenery 

Textile and forage crops 

Textile and forage crops 

Textile and forage crops 

Textile and forage crops 

fibres of the Pacific States, by Wilson Flint 

Thermal belt, or belt of no frost, by Sihis McDowell 

Thomas, J. J., circle culture of fruit trees 

culture and management of forest trees 

on farm implements 

grafting and budding 

on fruit culture 

Thompsou, J. C, culture of swTet potato 

Thompson, K. O., botany and agriculture of the Kocky Mountain basins.. 

grape growing in the vrest 

native fruits of the far west 

Tilden, L. L., high fanning 

Timber, best time for cutting 

on the prairies, by Samuel Edwards 

proper time for felling 

Tobacco 



Todd, 



by Chas. A. Leas 

Cuba, cuitivaLion of, by J. M. Hernandez 

cultivation of 

cultivation and cure of 

culture and management of, by L. J. Bradford 

culture and niaDugemcnt of, by ^V. Y\. W. Bowie.. 

culture of 

culture in FloviLla 

culture in Kussia 

soiKs, analysis of, by C. T. Jackson 

!. Edv/ards, ira]>roved farm implements 
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Tools, arrangement of, by Townsend Sharpless 

Torrey, John, indigenous plants for hedges 

Trade, interior, of the United States 

Training animals for work^ by W. H. Gardner 

Transplanting and treatment of grape vines, by K. Neale. 

Tupper, Mrs. Ellen S., bee keeping 

Turkey, domestic, origin of, by S. F. Baird 

Turner, J. B., plan for industrial university 

Turnips, culture of 

U. 

Uhler, P. E., insects injurious to vegetation 

linger, F., plants used as food by man 

United States, commerce of 

Agricultural Society, historical sketch of... 
University, plan for industrial, by J. B. Turner , 



Vegetable fibre, by Geo. C. Schaeffer 

Vegetables, the onion, cabbage, and squash, by T. G. Huntingdon., 

Veterinary medicine, by B. F. Craig 

science and art, by J. C. Ralston 

Virginia, her past, present, and future, by Samuel M. Janney 

W. 

Warder, J. A. , pear orchards 

raspberry culture 

strawberries 

on grapes and wine 

"Warder, J. T., nmle raising 

Warder, Wm., manufacture of Hour 

Watts, Frederick, Pennsylvania barns 

Weber, J. F., culture and management of grapes 

grape culture and wine making 

grapes of New York, New Jersey, Pennsylvania, and New 

England 

Weeds of American agriculture, by Wm. Darlington 

Well-digging, by A. Burnson 

Wells, David A., notes on agricultural science 

progress of agricultural science 

West, Kobert A., fresh and salt water aquaria 

West Virginia, by J. R. Dodge 

Wetherill, Chas. M., chemist, report of 

Wetherell, L., ice trade 

Whale fishery 

Wheat 

its diseases 

new varieties by crossing 

proper time for reaping 

characteristics of 

cbess in 

crop of the United States, by C. P. Holcomb 

culture of 

growing in New Hampshire, by L. Bartlett 

harvest, management of, by E. Ruffin 

in Prussia 

letters, &-c., on the cost of raising 

plant, by Lewis Bollman 

reports on varieties in various States 

Sandomir, by Cichocki 
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Wheat vs. cheat 

Wilder, M. P., fruits, nuts, and wine 

Wild flowers, by Thomas Gardner , 

Willard, X. A., American dairyinj:: , 

Eng^lish and American dairyin*^ 

Williams, H. C, grapes of Arkansas and Texas , 

Williams, S. W., Chinese agriculture 

Willemot, C, destruction of noxious insects 

Willow, basket, cultivation of 

osier, cultivation of 

Wine, by F. Bossert 

and grapes, by J. A. Warder 

making 

making, and grape culture, by D. E. Goodloe 

making, and grape culture in the middle States, by Wm. C. Lodge. 

making in New York 

makiBg near Cincinnati 

making, principles of 

manufacture of, by N. Longworth 

Wolfinger, J. F., green-manuring and manures 

Indian corn culture 

Wolford, H. C. , importation and protection of birds 

Wooden shoes 

Wool, by M. R. Cockrill 

and wool-growing, by M. R. Cockrill 

and woollen mills, by J. R. Dodge 

German, trade of 

growing 

growing, by Robert George 

growing in Australia, by Charles J. Kenworthy 

mattresses, by H. Ancrum 

Wyeth, N. J., on the ice trade 



Yam, Chinese 

Chinese 

Younglove, T. M., sheep and wool of Steuben, New York. 
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Zante currant vine, treatment of . 
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AgriculLuicil and borticiiUural periodicalo 404 

societies 364 

Agricultii.al colleges ^ ^ 317 

education 317, 333, 344 

exhibitions in Connecticut ^>43 

exports 13, 78, 127 

fairs, management of 338, 339 

museum 21 

donations to 470 

patents 4 

^ societies, list of 364 

Agriculture, influence of 239 

progress in v 

reports of, general index of 473 

retrogression in vii 

soutlieru 12-412 

State reports of 333 

the politics of viii 

Alabama, crops of 81 

relative value of lauds in 105, 114 

Aldcrney cattle, (Jersey) 4,292,293,294,343 

Allen's white hj^brid, (grape) 305 

Alligator apple 144 

Almond 14G 

Alvey (grape) 162 

American wine and wine-making, article on, by George llusmann 154 

Analyses in laboratory 31 , 42, 53, 56 

of soils, advantage of 192 

of sugar beet 42,53,56 

Angora goat 11,226 

fleece 227 

looms for manufacturing 228 

machines for spinning 227 

Angora loom 229 

Antisell, Thomas, chemist, report of 31 

Apple 129,146 

American Golden Eusset 129 

Canada Keinette 130 

Cogswell 130 

Early Joe 131 

Esopus Spitzenberg 132 

Higby Svv-eet 132 

Lady's Sweet 133 

Summer Eose 134 

White Pippin 133 

maggot fly 72 

Apples in Maine 336 

in southern Virginia 251 

Apricot 146 

Arboretum ^ 26 

Arizona, irrigation in i93, 194 

Arkansas as a wine-producing State 156 

crops of ^'^4 

Arkansas, (grape) ^ 162 

relative value of lands in J CO, 115 

Artichoke, Jerusalem 336 

Asia, irrigation in 194 

At wood, George W., article on fruits of Florida 1 40 

Ayrshire cattle - -—^^ 
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Barley 2 

cost of raising 341 

crop 78,88 

yield and profits of - 346 

Banana 145 

Bam buildings 239,241 

Bams ^ 311 

Bee keeping in winter , 209 

Bees, feeding of in winter * 211 

losses of - 209 

on orange plantations 154 

over swarming of, how to prevent 210 

Beet 305 

sugar 3,8,36 

European processes of manufacture of 48 

production, &c., in Europe 33 

Beetles 63,71,72,74 

Beeves, cooking or steaming food for 216 

fattening 295 

feed for 216 

feeding districts for 212 

grass feeding 212 

most profitable age 215 

stock 214 

quality of pasture for 213 

selection of stock 217 

winter or stall feeding on grain 215 

Bellinger's, E. C, steam plough 255 

Black Hamburg, (grape) 305,308 

Book farming 239 

Bostrichus (apate) aspericollis 71 

Bowie, W. W. W., article on the culture and management of tobacco 179 

Boydell's, J., steam plough 257 

Brainerd, Prof. J., article on history of American inventions for cultivation by 

steam 253 

Brandy, cognac 169 

Brazil nut 147 

Bread making , 337 

Breeding animals 356 

British imports of cotton 78 

Buckwheat 2 

crop 80,88 

Burgundy wines 165 

Burridge's, Thomas H., steam plough 257 

Butter factories 237 

making in Massachusetts 339 

packing for matket - 346 

Philadelphia 291 

preparing for market « : 293, 295 

salting 293 

secret of making good 293-294 

whey 346 

wiping • 293 

working 293-294 

C. 

Cabbage fly •- 73 

California, climate of 283 

crops of 86 

industrial college of 319 

irrigation in ' 195 

relative value of lands in 130,119 

silk culture in 8 

wines 156 

Calloway & Purkis's steam plough 257 

Calves, raising ^ 241 

Cane, sugar 8 

Capron, Hon. Horace, Commissioner of Agriculture, report of 1 
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Caproii, Hon. Horace, Coninii.sfcioiicr of Agricultiuo, lejDort on condition of the 



DepartmoY^t 16 

Capsus linearis- 71 

Cashmere ^'oat '^53 

Caesady, (p:rapc), 160 

Catawba, (grape) 27,2^, 155, 157, 169 

Cattle, Aldercey, (Jersey) 4,292,293,343 

Cattle, condition of 96 

Devon 343,349 

—--H.^^ diseases of 96 

Enp^lish, introduciion of, into the west 350 

feeding in the middle Slates '212 

Hereford 349 

husbandry and the dairy 339 

in eastern Virginia 253 

in Iowa 360 

Jersey (Alderney) 4,292,293,343 

number and value of, in the United States 92 

V plague XIII 

profits of grazing 354 

roots for 350 

Short-horn 349 

stall feeding 349 

Champague wine 165 

Chaptalizing 158 

Cheese and cheese factories in Ohio 350 

Cheese-making, factory system of 346 

in Michigan 355 

Chemist, report of 31 

Cherimoyer, South American 144 

Cherries 135,311 

Cherry, Archduke 135 

Black Eagle 135 

Kirtland's Morello 136 

Ohio Beauty 136 

Chickens, profits of 339 

China grass, acclimatiziDg tests of, in other countries 221 

article on 220 

culture of, in China 223 

experiments with, in this country 220 

fibres of, in commerce 224 

China, irrigation in 193,200 

Churning 292,294,295 

Cicada, 17-year 67 

Cisterns 232 

cost of, versus wells 233 



Citron 

and orange, culture of 

culture, profits of 

Citrons, gatherisg 

Citron trees, grafting 

manuring 

planting 

• propagating 

pruning 

soils for 

varieties of 

when gathered 

Clarke, J. Algernon, report of on steam culture 

Climate of California 

Climate of the Pacific coast, article on, by Professor E. C. Merrick 

Clinton (grape) 

Clos Vaugeot wine 

Clover worm 

Cocoanut 

Cognac brandy 

Colaspis strigosa 

Coleman, John, report of on steam culture 

College farm of Michigan 
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Colorado hug G3-G5 

Commissioner of Agriculture, actinfr, report of v 

report of 1 

Concord (grape) 28, 155, 157, 161, 308 

Condition of the Department of Agriculture, by Hon. Horace Capron, Com- 
missioner 16 

Connecticut, agricultural report of 343 

crops of 81 

industrial college of '520 

relative value of lands in 103, 1 1 1 

Corn, account with half an acre of 244 

crop 2, 77, 87, '^42 

degeneration of 314 

Corning, Henry, steam plough of 255 

Corn, potatoes, ifec, account with 3:^^ acres of 245 

yield and profits of 340, 353 

Corvid£e 207 

Cotswold sheep 352 

Cotton 2 

and corn acreage in the Southern States 414 

army worm 58 

British imports of : 78 

crop 78, 00 

culture 12 

exports 13, 78 

is it the most profitable crop for the south ? 424 

statistics xn,78,90 

supply XII 

tax XII 

under high culture, article on, by George W. Gift 409 

Cows, best methods of keeping 241 

food for 347 

mariiigemcnt of after calving 245 

number and value of in the United States 93 

soiling 241 

Crawfish 61 

Crawford, 13., steam plough of 255 

Creveling (grape) J 55, J 61 

Crops, advantage of diversity of 247-252 

of 1867 77 

average value per acre 86, 91 

average yield per acre 79, 90 

quantities, acreage, and value of 90 

summary of 87 

Crop statistics 2,80 

Cross-breeding of plants 296 

Crow 207 

Cuckoo 205,206 

Culture and management of tobacco, article on, by W. W. W. Bowie 179 

and product of the vino in Europe 163 

mode of, in the southern States 414 

of the orange and citron, article on, by Laura C. Redden 147 

Cunningham (grape) 29, 160 

Curculio, four- humped 73 

grape 72 

plum 73 

Curtiss, D. S., article on steam cultivation 263 

water for destitute regions 230 

Custard apple 143 

Cynthiana (grope) 156, 161 

D. 

Dairies of Chester and Delaware counties, Pennsylvania 292 

Dairy of John Leedom 295 

J. II. P(mrose 295 

Marshall Strode 295 

Samuel J. Sharpless 292-294 

Date Palm 145 

32 
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Delaware, crops of 82 

(grape) 26,28,155,160 

industrial college of 320 

relative vfilue of lands in 104, 112 

Department of Agriculture, building of Xvni 

condition of - 16 

finances of 14 

operations of 13 

report of acting Commissioner of v 

report of Commissioner of 1 

seed distribution of 14, xv, 18,24 

Devereaux (grape) 26, 29, 162 

Devon cattle 343, 349, 357 

Diana ( grape) 26 

Diversity in agricultural productions, article on, by Thomas S. Pleasants 247 

Dodge, J. K., statistician, report of 77 

Donations to museum 470 

Drainage 2,19.30,344 

subsoil 351 

Draining and deep culture 2 

Drill culture 351 

Duchess, imported Jersey cow, (Plate 18.) 294 

E. 

Egypt, irrigation in 194-198 

Elliott, F. R. , article on popular varieties of hardy fruits 129 

Elm tree beetle 62 

Elruge (Nectarine) 136 

England, irrigation in 196 

steam ploughing in 4, 263 

Entomologist, report of 58 

Europe, beet sugar production in 33 

steam culture in 264 

sugar consumption in 32 

Experimental garden, report of the superintendent, William Saunders 23 

larm - XVl, 19,23 

Experiments in liquid manuring, article on, by William S. Rand 184 

Exotic fruit-house - 24 

Exports, agricultural 13, 78, 127 

cotton 13,78 

F. 

Farm buildings, economy of 349 

model 283 

of D. Lyman 285 

Farmers, as they are and as they should be 243 

Farmers' boys 242, 246 

clubs 189 

article on, by Rufus Nutting 236 

impromptu speaking in - 238 

homes 241 

should be mechanics 241 

sons 193 

Farm, experimental XVI, 19 

experiments, article on, by W. H. Farquhar 187 

implements 238 

in southern States 424 

Farming in southern Virginia 249 

Farming, then and now 238 

vs. planting 248 

Farm lands, changes in values of 119 

machinery 238 

management 335 

Farms, premium, in Michigan 355 

Farm stock, condition of 95 

winter care of.. 336 

values, changes iu ■ 102 

Farquhar, Vv^. H., article on farm experiments 137 

Fawkes, J. W., steam plow of 258,276 
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Feeding beef cattle in the middle States, article on, by William C. Lodge.-.. :212 

Fences _ -240 

Fermentation of wine ;:{6g 

Fermenting cellar - ^57 

Fertilizers, lime „ ?^90 

Fibres, new _ n 

Fig marigold 144 

Finances of Department of Agriculture - 14 

Finches, food for 205 
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